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EXECUTIVE SUMMARY 


ES.1 INTRODUCTION 


The Massachusetts Highway Department’s Bureau of Transportation Planning and Development 
(MassHighway Planning) initiated the Route 85 Connector Transportation Study in October, 
1999, in response to transportation needs identified by the City of Marlborough and Town of 
Hudson. The needs included addressing the safety concerns with the ramps connecting I-495 to 
1-290, existing safety and traffic issues along Route 85 in Hudson, south of Brigham Street, and 
future traffic expected to be generated by many proposed developments along or near the Route 
85 Connector (Cellucci Highway) corridor. In particular, the communities were interested if the 
Cellucci Highway intersection with Fitchburg Street warranted grade separation to handle 
proposed development in the vicinity. 


This study followed the standard five-step transportation planning process. This process 
consisted of: establishing the foundations (goals, study area, evaluation criteria, and outreach 
process); identifying existing conditions; developing alternatives; conducting alternatives 
analysis; and making recommendations. The foundations help to establish the study guidelines 
and create a process for community and other interested parties to monitor the study. Identifying 
existing conditions includes the gathering of all relevant data and performing analysis to 
determine the current operating condition of the transportation network. The development of the 
alternatives includes two parts. First is the creation of the future year traffic forecasts and 
second, the development of transportation alternatives. This leads into the alternative analysis, 
which consists of analyzing the alternatives based on the evaluation criteria developed in the 
foundations. The recommendations are formed by a combination of technical evaluation and 
discussions with the communities, elected officials, and area residents. 


ES.2 FOUNDATIONS 


The foundations include the goals, study area, evaluation criteria, and outreach process. The 
goals of the study were two-fold: (1) Reduce traffic congestion along the Cellucci Highway and 
Route 85 between Brigham Street in Hudson and Hudson Street in Marlborough, and (2) 
Improve traffic safety at the I-290/ I-495/ Cellucci Highway Interchange and the rest of the 
Cellucci Highway. The study area consists of the I-495/ I-290 interchange, the Route 85 
Connector, and Route 85 from Brigham Street in Hudson to Hudson Street in Marlborough. 


The evaluation criteria are specific considerations which MassHighway, the Town of Hudson, 
and the City of Marlborough identified to evaluate benefits and impacts of alternatives developed 
during the study (Table ES-1). These criteria will assure that recommended transportation 
improvements provide a sound investment of public transportation funds and that any adverse 
effects in the study area are minimized. 
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Table ES-1: Evaluation Criteria 



































Criteria Measure 

Traffic Congestion Level of Service’ 

Safety vehicle accidents 

Neighborhood Impacts noise; cut-through traffic 

Environmental Impacts Wetlands; archaeological and historic sites; etc. 
Business Considerations access to existing and future development 

Cost and Schedule total construction cost and timeframe 








MassHighway used two outreach methods to receive comments and input. The first method was 
an interagency group including representatives from the Town of Hudson, the City of 
Marlborough, Metropolitan Area Planning Council, MassHighway Planning and District 3 staff. 
This group met five times and established a set of goals, created evaluation criteria for use during 
the alternatives analysis, reviewed existing conditions, discussed potential alternatives and 
alternatives analysis, and drafted a set of proposed recommendations. 


The second method consisted of two public meetings. The first meeting occurred in October, 
1999, to receive comments related to transportation issues and concerns as well as suggestions to 
improve upon the existing network. The second meeting took place in July, 2001; MassHighway 
presented the study findings and proposed recommendations. 


ES.3 EXISTING CONDITIONS 


MassHighway collected data from a variety of sources to create a “snapshot” of the traffic, 
accident, environmental, and land use conditions. Developing knowledge of the current traffic 
conditions fosters an understanding of where congestion occurs now and where it is likely to 
occur in the future. Accident information provides a means of determining locations where 
safety is a concern. Environmental and land use data provide information on land surrounding 
the transportation network. 


After completing the existing conditions analysis, MassHighway identified problem locations 
from four sources. The first source came from in-depth analysis of ramp merges and diverges or 
intersections. This included the use of traffic counts and turning movement counts. The second 
source focused on analysis of accidents, including the use of the Registry of Motor Vehicles 
accident database. The third source involved site visits, during off peak and peak hours; the 
fourth source included comments from the public obtained during the public meeting. Table ES- 
2 shows the issues developed by location and the source. 





' Refer to Appendix B for a Level of Service definition. 
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Table ES-2: Identification of Issues Within Route 85 Focus Area 









































Location Issue Source 
Safety concerns with the I-290 eastbound to I-495 machoaes 
northbound ramp and the I-495 southbound to I- Here 

bee 290 westbound ramp. 

PAZ OE et Lue cere Way EECRAnBe Merges and diverges for ramps connecting I-495 
with I-290 westbound and I-290 eastbound with Analysis 
I-495 experience excessive delays. 

Cellucci Highway at Fitchburg Street Roniibeun lett ee gueuy plocks nenpound Analysis 
right turning vehicles. 

Cellucci Highway at Route 85 Left turning moves queue into through lanes Analysis/ 
causing delays. Public 
Brigham Street traffic delays due to high traffic : 

Analysis 
: flows along Route 85. 
Route 85 at Brigham Street : : 
Route 85 northbound queues behind left turning : 
. Public 
vehicles 
Route 85 between Brigham Street and Broad Vehicles turning left into commercial areas cause : 
Public 

Street back-ups along Route 85 
Excessive queues on Broad Street. Analysis 

Route 85 at Broad Street Route 85 northbound to Broad Street northbound : 

: Public 
does not have a free right turn. 

Route 85 at Wal-Mart Driveway nae 85 northbound experiences excessive Analysis 
High traffic volumes along Route 85 limit the 

Route 85 at Reservoir Street number of safe left turning chances from Analysis 
Reservoir Street. 

Route 85 at Hudson Street Rous? soutapound ae Hudson pune Analysis 
eastbound experience excessive delays. 














ES.4 DEVELOPMENT OF ALTERNATIVES AND ALTERNATIVE ANALYSIS 


MassHighway forecasted traffic volumes 20 years into the future for the study area, then 
developed a range of alternatives at each problem location. The traffic forecasts provided a 
means of developing the future base case scenario or no-build, which measures how the 
transportation network would operate based on all proposed development taking place and any 
transportation projects in development or construction. 


For each intersection, a range of alternatives was drafted, depending on the level of service 
forecasted for each no-build scenario, the safety considerations, and environmental impacts. 
MassHighway explored short-range alternatives including road restriping, signal retiming, and 
the installation of signs. The time frame for the implementation of these alternatives was less 
than one year. If short-range alternatives did not improve the LOS to acceptable levels, then 
medium range alternatives were developed. These alternatives consist of adding new 
deceleration and acceleration lanes at intersections, adding new or lengthened turning lanes, 
installing new traffic signals, and widening roadway cross sections (widening shoulders or lane 
width). The time frame for implementing these alternatives was between one and three years. 


In addition to the short and medium-term alternatives, MassHighway explored long-term 
alternatives to provide the best LOS and traffic safety including widening roads from two to four 
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lanes, upgrading a signalized intersection to a grade separated interchange, and reconstructing an 
existing interchange with new ramps. Long-term recommendations can take more than three 
years to implement, depending on funding availability, right-of-way issues, environmental 
permitting, and public support. 


The alternatives analysis consisted of comparing each alternative to the no-build case by using the 
evaluation criteria developed during the foundations step. For each alternative, MassHighway 
analyzed traffic, safety, neighborhood impacts, environmental impacts, business considerations, 
and costs. 


ES.5 RECOMMENDATIONS 
The recommendations are presented in the following order: 


I-495/ I-290 Interchange 

Cellucci Highway between I-495 and Fitchburg Street 
Cellucci Highway/ Fitchburg Street 

Cellucci Highway/ Route 85 

Route 85/ Brigham Street 

Route 85 between Brigham Street and Broad Street 
Route 85/ Broad Street 

Route 85/ Wal-Mart Driveway 

Route 85/ Reservoir Street 

Route 85/ Hudson Street 

Fitchburg Street/ Sasseville Way 

Fitchburg Street between Sasseville Way and Cellucci Highway 


KS.5.1 1-495/ I-290 Interchange 


MassHighway recommends three long-term ramp changes to improve the geometry and increase 
the capacity of this interchange. The I-495 south to I-290 west ramp should be replaced with a 
two-lane ramp, and realigned to provide a safer turning radius. The I-495 north to I-290 west 
clover loop ramp should be replaced with a two-lane flyover connecting with I-290 on the left 
side, well past the I-495 south to I-290 west ramp merging area. Finally, the I-290 east to I-495 
north left exit clover loop ramp should be replaced with a two-lane flyover, designed to provide a 
safer turning radius. In addition, the existing loop ramp in the northwest corner of the 
interchange would be slightly realigned to accommodate the new ramp configuration. 


These improvements will each provide higher capacity ramps, designed to accommodate safe 
vehicle connections between I-290 and I-495. Environmental concerns can be mitigated through 
the Environmental Impact Report/ 25% design process, which should include plans to construct a 
drainage system that would carry water runoff south of the interchange, away from a wellhead 
protection area. The construction cost for these recommendations is estimated to be 
approximately $25 million. 
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KES.5.2 Cellucci Highway Between I-495 and Fitchburg Street 


MassHighway recommends widening Cellucci Highway between the I-495/ I-290 interchange 
and Fitchburg Street. This would include widening to two lanes in each direction to address the 
two-lane bottleneck between I-495 and the four-lane section of Cellucci Highway east of 
Fitchburg Street. As traffic grows along Cellucci Highway, a continuous four-lane cross section 
along the Highway would enable the smooth flow of traffic between Route 85 and I-495. 


MassHighway recommends this highway widening improvement be implemented following the 
completion of the I-495/ I-290 interchange upgrade. The construction cost for this 
recommendation is estimated to be approximately $2.6 million. 


KS.5.3 Cellucci Highway and Fitchburg Street 


MassHighway recommends improving three approaches to this intersection to mitigate future 
traffic generated by proposed developments along Fitchburg Street. The Fitchburg Street 
approach should have two left turning lanes extending 300 feet and a new right turn bay 
extending 200 feet. The jughandle approach should have two lanes extending 300 feet. Lastly, 
the Cellucci Highway eastbound approach should have a 300-foot right turn bay. These 
improvements should be staged with the construction of developments along Fitchburg Street. 
The construction cost is estimated to be approximately $500,000. 


In the short-term, MassHighway recommends installing a left turn green arrow for the Fitchburg 
Street approach to indicate when Fitchburg Street has a protected and permitted left turn phase. 
At present, only a green circle displays for Fitchburg Street during the protected and permitted 
phases. 


KS.5.4 Cellucci Highway and Route 85 


MassHighway recommends restriping the Technology Drive, Route 85 northbound, and Cellucci 
Highway approaches. The Technology Drive approach should have the right and left turn bays 
lengthened to 120 feet, and the two through lanes lengthened to 300 feet. The Route 85 
northbound approach should have the left, through, and shared through/ right turn bays 
lengthened to 250 feet. Finally, the Cellucci Highway approach should have one of the two-left 
turn bays extended to 250 feet. This is an inexpensive means for increasing the storage space 
and throughput for the intersection in a relatively short amount of time. The construction cost 
for these short-term recommendations is estimated to be less than $3,000. 


MassHighway recommends medium-term improvements at this intersection as well. The Route 
85 southbound approach should have a 250-foot left and right turn bay. In addition, the 
Technology Drive approach should have the right turn bay lengthened to 225 feet and the two- 
lane cross section lengthened to 450 feet, just past the existing shopping center driveway. That 
driveway should be either relocated or removed, since another driveway exists a few hundred 
feet east along Technology Drive. These improvements would provide more storage space for 
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the Route 85 southbound and Technology Drive westbound approaches, and would separate 
earlier the high volume of Route 85 southbound to Cellucci Highway westbound moves. The 
construction cost for these improvements is estimated to be approximately $85,000. 


KS.5.5 Route 85 and Brigham Street 


MassHighway recommends adding a 200-foot left turning lane from Route 85 north to Brigham 
Street and a 50-foot left turn lane from Route 85 south to Houghton Street. These new lanes 
would require Route 85 to be widened from just north of Brigham Street to just south of 
Houghton Street. The improvement would allow storage space for vehicles making a left onto 
both Brigham and Houghton Street and would allow Route 85 through traffic to continue flowing 
uninterrupted. These recommendations should address the problem at this intersection with the 
separation of the through and left turns along Route 85. However, MassHighway recommends 
designing the improvements so as not to preclude the future installation of a traffic signal. The 
construction cost for these recommendations is estimated to be approximately $40,000. 


KS.5.6 Route 85 Between Houghton Street and Broad Street 


MassHighway recommends widening Route 85 between Houghton Street and Broad Street with 
an improved two-lane cross section, including 12-foot wide lanes, a six-foot wide shoulder, and a 
six-foot wide sidewalk. The increased shoulder space would allow for vehicles to pass turning 
vehicles without delaying traffic. A 48-foot wide right-of-way, approximately 30 feet more than 
the existing 20-foot right-of-way would need to be acquired before construction could begin. 
The construction cost of this medium-term recommendation is estimated to be approximately 
$225,000. 


MassHighway also recommends consolidating curb cuts along this stretch of Route 85 to reduce 
vehicle conflicts. Many of the businesses along this stretch have continuous curb cuts. 
Consolidation of these strip cuts to one or two should reduce the number of potential vehicle 
conflicts. 


MassHighway recommends monitoring the new pedestrian flows at the Route 85 crossing of the 
Assabet Trail to determine the need for a pedestrian only signal. In the short-term, 
MassHighway recommends placing signs north and south of the Assabet trail crossing, warning 
motorists of the approaching pedestrian crossing. 


ES.5.7 Route 85 and Broad Street 


MassHighway recommends improving all three intersection approaches. The Route 85 south 
approach should continue to have two lanes, with the left lane used for through and left turns. 
The signal should be upgraded to contain a left turning arrow to indicate a new protected left 
phase. The Route 85 northbound approach should be clearly striped for two lanes, the left lane 
for through moves and the right lane for right turns only. A new right turning arrow should be 
installed to allow right turns to continue during non-conflicting times. The Broad Street 
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approach should have a second 200-foot left turning lane and the connection road just south of 
the Bank should be striped as a 12-foot wide westbound only road, serving right turns from 
Broad Street to Route 85 northbound. A curb cut could be striped along this connection road to 
service the shopping center as a right-in and right-out only. 


MassHighway also recommends that this signal contain a pedestrian phase to provide a safe 
crossing location for pedestrians. The construction cost for this medium-term recommendation 
is estimated to be less than $40,000. 


KS.5.8 Route 85 and Wal-Mart Driveway 


MassHighway recommends re-timing this signal when it becomes congested in the future. No 
long-term improvements are recommended for this location. The cost for this recommendation 
is estimated to be approximately $1,000. 


ES.5.9 Route 85 and Reservoir Street 


MassHighway recommends restriping to include a 125-foot left turn lane along the Route 85 
southbound approach, and narrowing the through lanes to 12 feet, with space striped in the 
median to store one left tuning vehicle from Reservoir Street to Route 85 southbound. This 
recommendation is estimated to cost less than $1,000 for design and construction. 


ES.5.10 Route 85 and Hudson Street 


MassHighway recommends improving all three intersection approaches. The Route 85 
southbound approach should be widened to have a 225-foot shared right/ through lane, a through 
lane, and a 100-foot left turn lane. Two through lanes should continue southbound 175 feet to 
allow for a merging area. The Route 85 northbound approach should have a 125-foot left turn 
lane. The Hudson Street approach should be striped to have a 150-foot shared through/ left turn 
lane and right turn lane. All Hudson Street lanes could fit within the existing right-of-way; 
however, the Route 85 approaches would require widening the road to accommodate a new lane 
along the western side of Route 85. 


The Route 85 approaches would have an estimated construction cost amounting to less than 
$350,000. The Hudson Street approach striping would have an estimated cost under $2,000 for 
design and construction. 


KS.5.11 Fitchburg Street and Sasseville Way 


MassHighway recommends that both Lucent Technology and International Corporate Park work 
together to ensure that this intersection operates at an acceptable level, based on additional traffic 
generated from each site. MassHighway examined the full build potential for Lucent and 
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International Corporate Park and the result showed that a second 120-foot left turning lane would 
be required to handle to peak PM traffic exiting International Corporate Park. In addition, two 
lanes would need to be striped along Fitchburg Street north of the intersection for 275 feet to 
accommodate the traffic headed for Cellucci Highway. 


MassHighway also recommends that signs be posted on Fitchburg Street north and south of the 
intersection, warning motorists of the approaching intersection. This intersection is along a 
curve, causing a blind approach. 


KS.5.12 Fitchburg Street Between Sasseville Way and Cellucci Highway 


MassHighway recommends that both Lucent Technology and International Corporate Park work 
together to ensure that this stretch of road operates at an acceptable level. MassHighway 
examined the full build potential for both developments and showed that a four-lane cross 
section along Fitchburg Street between Sasseville Way and Cellucci Highway would be 
necessary to handle the peak hour traffic volumes. 


In addition, the City of Marlborough should work with the Assabet Valley Vocational High 
School to mitigate any traffic impacts from its proposed recreation center on the western side of 
Fitchburg Street. 


KS.5.13 Summary of Recommendations 


All proposals have been summarized in Table ES-3. The Table shows the location of each 
recommendation discussed above, the associated improvements listed, the estimated 
implementation time, the benefits, and cost. To accompany to the table, refer to Figure ES-1, 
which contains a summary map showing where each recommendation is located. 


ES.6 CONCLUSION 


These proposed recommendations would address safety concerns as well as present and future 
traffic impacts at the I-495/ I-290 interchange and throughout the rest of the study area. 
MassHighway recommends implementing the short-term recommendations at the study 
conclusion and initiating the environmental process for the I-495/ I-290 interchange. Each 
community should prioritize the remaining recommendations. For state highway 
recommendations, the community should request implementation through MassHighway District 
OL 


The Fitchburg Street corridor will require ongoing discussions among MassHighway, the City of 
Marlborough, the Town of Hudson, and developers concerning proposed development and the 
mitigation necessary for Fitchburg Street to operate with the additional traffic generated. This 
study developed and analyzed a range of alternatives along Fitchburg Street that should be 
considered as mitigation to handle future proposed development. Included as an alternative was 
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the grade separation at Cellucci Highway and Fitchburg Street. The need for this alternative was 
one of the original questions posed by the communities. After much analysis, MassHighway 
concluded that this alternative was not warranted at this time, even with the two office space 
developments included in the 2020 forecasted traffic volumes. However, if overall development 


occurs at a greater level than projected, this alternative may be warranted in the future. 


Table ES-3: Summary of Recommendations 


Location 


Improvement 


Benefit 


Cost 





I-495/ 1-290 
Interchange 


Replace three ramps (I-495 N to I- 
290W, I-495 S to I-290 W, and I- 
290 E to I-495 N) 


Improves safety 
Reduces congestion 


$25 
million 





Cellucci Highway 
(1-495 to Fitchburg 
Street) 


Widen road to four lanes 


Reduces congestion 
Improves access 


$2.6 
million 





Cellucci Highway 
at Fitchburg Street 


Cellucci Highway 
at Route 85 


Install left turn signal 


Widen Fitchburg Street, 
Jughandle, and Cellucci Highway 
eastbound approaches 

Restripe intersection to lengthen 
lanes using existing pavement 
Widen the Route 85 southbound 
and Technology Drive approaches 


Short- 
term 
Medium- 
term 


Improves safety 





Improves safety 
Reduces congestion 





Reduces congestion 





Improves Safety 
Reduces congestion 
Improves access 


k 


$500,000 


$85,000 





Route 85 at 
Brigham Street 


Provide left turn lane from Route 
85 to Brigham and Houghton 
Streets 


Medium- 
term 


Improves Safety 
Reduces congestion 


$40,000 





Route 85 between 
Houghton and 
Broad Street 


Provide a full 12-foot travel lane, 
plus six-foot shoulder, and six- 
foot sidewalk 





Medium- 
term 


Improves Safety 
Reduces congestion 


$225,000 





Route 85 at Broad 
Street 


Widen Broad Street approach and 
improve the Route 85 approaches 


Medium- 
term 


Improves safety 
Reduces congestion 
Improves access 


$40,000 





Route 85 at Wal- 
Mart 


Update traffic signal timings to 
reflect changes in traffic patterns 


Short- 
term 


Reduces congestion 





Route 85 at 
Reservoir Street 


Restripe intersection to include a 
new turning lane and wide median 
space 


Short- 
term 


Improves safety 
Reduces congestion 





Route 85 at 
Hudson Street 


Restripe Hudson Street approach 


Short- 
term 


Improves safety 
Reduces congestion 





Widen the Route 85 approaches 


Medium- 
term 


Reduces congestion 


$350,000 





Fitchburg Street at 
Sasseville Way 


Install signs alerting motorists of 
intersection/ pedestrians 





Short- 
term 





Improves safety 





ok 





Developers must work together to mitigate traffic impacts at the Fitchburg Street and 


Sasseville Way intersection 





Fitchburg Street 
(Cellucci Highway 
to Sasseville Way) 


* Cost would be covered under MassHighway, City of Marlborough, or Town of Hudson ongoing maintenance 


contracts. 





Developers must work together to mitigate traffic impacts along Fitchburg Street 
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CHAPTER 1 BACKGROUND, GOALS, STUDY AREA, 
EVALUATION CRITERIA, ORGANIZATION 


1.0 INTRODUCTION 


The Massachusetts Highway Department’s Bureau of Transportation Planning and Development 
(MassHighway Planning) initiated the Route 85 Connector Transportation Study in October, 
1999, in response to transportation needs identified by the City of Marlborough and Town of 
Hudson. The overall goal of this project includes reaching agreement on how to address the 
needs of the connector and nearby roadways, among MassHighway and its partners in this effort: 
the City of Marlborough, Town of Hudson, and other interested parties. 


This Chapter describes the study’s Task 1 objectives as defined in the scope of work. First, the 
report discusses the background for conducting the study. This includes a history of the 
Connector and discussion of why MassHighway initiated the study. Next, the report defines the 
study goals. Third, the report defines the study area. Study areas aid in identifying the 
boundaries of the study limits. Next, the report introduces the study evaluation criteria, which 
provide a measure for evaluating alternatives developed in Chapter 4 (Alternatives 
Development). Finally, the report discusses the outreach process to ensure the inclusion of all 
concerned parties. 


1.1 BACKGROUND 


MassHighway constructed the Route 85 Connector in 1975, with the aim of connecting I-290 
and I-495 directly to empty parcels of land along the Hudson and Marlborough boundary, 
specifically to a technology park now owned by the Intel Corporation. This roadway established 
direct access to Route 85 with the plan for regional traffic destined to new development to avoid 
local streets and utilize this new connector road. More recently, development continues to occur 
with several technology parks appearing in the vicinity of the original park. MassHighway 
continues to receive requests for access permits for proposed developments adjacent to the 
connector. 


In addition to the increased demand for development, the traffic along the connector continues to 
increase, with peak hour delays reported along the eastern stretch of the roadway between 
Fitchburg Street and Route 85. 


At the western end of the connector, the I-495/ I-290/ Route 85 Connector interchange, re-built 
in the late 1970’s to accommodate the new connector roadway, experiences safety related 
problems. Originally, the I-495/ I-290 interchange was designed as a full cloverleaf. With the 
addition of the connector, the ramp from I-290 east to I-495 north was re-designed to avoid a 
weaving problem along I-290 eastbound. As traffic increased in this region over the years, the 
interchange has become a traffic congestion point and has been a prime location for truck 
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accidents. 

The safety problems along the interchange ramps, combined with increases in connector traffic 
necessitated the need for MassHighway to conduct a transportation study along the entire Route 
85 Connector corridor, also called the Cellucci Highway. 


1.2 GOALS 


To guide the outcome of the study toward a defined resolution, MassHighway, the Town of 
Hudson, and the City of Marlborough cooperatively developed two project goals. These goals 
provide guidance toward the development and evaluation of alternatives. The use of this 
structure helps maintain a clear purpose conducting the analysis and clarifying why decisions are 
made in the course of the project. In addition, the goals prove valuable in later stages for the 
development of the recommendations. They will provide the basis for the purpose and need 
statement necessary for environmental approvals, which may be required. 


The project goals are the reasons why the project is being undertaken. In the case of this study, 
safety and traffic congestion has prompted the study need. The Town of Hudson and City of 
Marlborough articulated a need to address traffic congestion along the Cellucci Highway and 
along the portion of Route 85 in the vicinity of the Cellucci Highway. 


The construction of the Cellucci Highway established access to a prime developable region. As 
more developers continue to expand and construct new corporate parks and housing, the original 
two-lane connector with at-grade intersections may or may not be sufficient. Route 85 is the 
primary roadway connecting various developments and town centers to the Cellucci Highway; 
therefore, the goals incorporate this roadway. The goals also recognize the need to address 
safety concerns at the I-495/ J-290 interchange and incorporate that need as well. 


The following statement represents the goals of the Route 85 Connector Transportation Study: 
I. Reduce traffic congestion along the Cellucci Highway and Route 85 between Brigham 
Street in Hudson and Hudson Street in Marlborough; 


And 


2. Improve traffic safety at the I-290/ I-495/ Cellucci Highway Interchange and the rest of 
the Cellucci Highway. 





The first goal addresses traffic congestion generated by the existing and planned development 
along Cellucci Highway and Route 85. This goal allows for all types of recommendations to 
address the corridor from small intersection improvements to large-scale redesign. It covers the 
Cellucci Highway from its interchange in the west with I-495/ I-290 to Route 85 and includes a 
portion of Route 85 north and south directly impacted by the Cellucci Highway. 
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The second goal primarily focuses on the I-290/ I-495 interchange with Cellucci Highway, but 
incorporates the remaining portion of the Cellucci Highway to ensure that the recommendations 
account for the remainder of the highway. 


1.3 PROJECT STUDY AREA 


The project Scope of Services defined a general area to focus the study effort. Two project study 
areas were defined (Figure 1-1) — the first as the focus area for the recommendations to address 
and the second as the general study area to define existing conditions. 


The Focus Area included the following: the Cellucci Highway interchange with I-290/ I-495, 
including all ramps; Cellucci Highway between the I-290/ I-495 interchange and Route 85 to the 
east; and Route 85 between Brigham Street in Hudson and Hudson Street in Marlborough. The 
project recommendations will address the needs of this defined area. 


The General Study Area included: Lynch Boulevard/ Brigham Street/ Park Street between 
Bigelow Street in Marlborough and Route 85 in Hudson; South Street/ Forest Avenue in Hudson 
between Route 85 and Marlboro Street; Marlboro Street/ Reservoir Street/ Route 85 between 
Forest Avenue in Hudson and Union Street in Marlborough; Union Street/ Hudson Street/ Ash 
Street/ Pleasant Street/ West Hill Road in Marlborough between Route 85 and Bigelow Street; 
and Bigelow Street in Marlborough between West Hill Road and Lynch Boulevard. The existing 
conditions chapter will cover this area where possible in terms of traffic counts, accident data, 
and traffic signal intersection analysis. 


1.4 PROJECT EVALUATION CRITERIA 


Evaluation criteria, as defined for the goals of this study, are specific considerations which 
MassHighway, Hudson, and Marlborough identified to evaluate benefits and impacts of 
alternatives developed during the study. These criteria will assure that recommended 
transportation improvements provide a sound investment of public transportation funds and that 
any adverse effects in the study area are minimized. Table 1-1 contains the Evaluation Criteria 
as approved by MassHighway, Hudson, and Marlborough: 


Table 1-1: Evaluation Criteria 



































Evaluation Measure 

Traffic Congestion Level of Service 

Safety vehicle accidents 

Neighborhood Impacts noise; cut-through traffic 

Environmental Impacts Wetlands; archaeological and historic sites; etc. 
Business Considerations access to existing and future development 

Cost and Schedule total construction cost and timeframe 
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Figure 1-1: Study Area 
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15 PROJECT ORGANIZATION 


The Project organization centers on two outreach mechanisms: an interagency group and public 
meetings. The interagency group monitored and guided the progress of the study, while 
MassHighway conducted the study. This group met after MassHighway completed each task. 
The members of this group included: 


Massachusetts Highway Department — Planning 
Massachusetts Highway Department — District 3 
Metropolitan Area Planning Council 

Town of Hudson — Administration 

Town of Hudson — Department of Public Works 
City of Marlborough — Department of Public Works 
City of Marlborough — Planning Department 





Ooooooo 


Public meetings serve as an opportunity for public comment regarding the process, analysis, and 
recommendations. Two public meetings were held, one in October, 1999, to solicit input 
regarding problems within the Focus Area, and a second meeting held in July, 2001, to provide 
the public with recommended alternatives and the analyses behind them. Appendix A contains 
the minutes from the interagency group meetings and public hearings. 
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CHAPTER 2: EXISTING CONDITIONS 


2.0 INTRODUCTION 


This report describes the existing conditions analysis for the Route 85 Connector Transportation 
study. The existing conditions refer to a description of the transportation conditions during a 
typical workday, emphasizing the peak commuting hour. From this analysis, a list of issues were 
developed and addressed in future Chapters. 


First, the report covers the analysis of current traffic conditions, which includes the 1999 
operational characteristics for the major roadways within the study area. This includes the I-495/ 
I-290 interchange, Route 85 Connector (Cellucci Highway), Route 85, and other connecting 
roadways. The report then covers safety issues, including accidents, descriptions of problem 
locations based on the frequency and type of accident, and accident rates per intersection. Third, 
the report identifies environmental constraints, including open space restrictions, steep grades, 
wetlands, vernal pools, and wellhead zones. The report then describes current land use and 
proposed development. The final section describes the issue areas identified, which 
MassHighway addresses in Chapter 4. 


2.1 TRAFFIC CONDITIONS 


Developing a base knowledge of the current traffic conditions fosters an understanding of where 
congestion occurs now and where it is likely to occur in the future. The first step in calculating 
traffic congestion requires the use of current or recent turning movement and traffic counts. 
MassHighway obtained traffic counts at fourteen locations by using automated traffic recorders 
to calculate hourly traffic volumes over the course of three days. Table 2-1 lists the locations: 


Table 2-1: Automated Traffic Count Locations 


1- Route 85 — north of the Cellucci Highway intersection 

2- Route 85 — south of the Cellucci Highway intersection 

3- Cellucci Highway — east of the Route 85 intersection 

4- Cellucci Highway — east of the Fitchburg Street intersection 
5- Cellucci Highway — west of the Fitchburg Street intersection (included classification count) 
6- Fitchburg Street — south of the Cellucci Highway intersection 
7- Ramp — Cellucci Highway westbound to I-495 northbound 

8- Ramp — I-495 northbound to I-290 westbound 

9- Ramp — Cellucci Highway westbound to I-495 south 

10- Ramp — I-495 south to I-290 westbound 

11- Ramp — I-290 eastbound to I-495 south 

12- Ramp — I-495 south to Cellucci Highway eastbound 

13- Ramp — I-290 eastbound to I-495 northbound 

14- Ramp — I-495 northbound to Cellucci Highway eastbound 
15- Brigham Street — west of the Chapin Road intersection 


These counts were taken in October of 1999. Counter number 5, as indicated above, contained a 
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classification count, which identified the truck percentage along the connector corridor. This 
information is important for performing the traffic analysis. 


MassHighway’s second method of traffic data collection included vehicle turning movement 
counts at key intersections within the study area. Instead of using automatic counters, 
MassHighway manually recorded fifteen minute interval counts during the morning (7:00AM — 
9:00AM) and evening (4:00PM — 6:00PM) peak hours. These counts were obtained during 
October 1999 and February 2000. Table 2-2 lists the locations: 


Table 2-2: Manual Turning Movement Count Locations 


Cellucci Highway and Fitchburg Street intersection (10/99) 
Cellucci Highway and Route 85 intersection (10/99) 

Route 85 and Wal-Mart Driveway intersection (2/00) 
Route 85 and Reservoir Street intersection (2/00) 


In addition to these counts, MassHighway acquired the Environment Impact Reports (EIRs) or 
traffic impact reports for each of the developments proposed for the future. These reports 
contained recent hourly automated counts and fifteen-minute interval manual turning movement 
counts for the remainder of the key intersections within the study area. Table 2-3 lists the name 
of the reports and count locations: 


After recording all counts, MassHighway prepared a network of AM and PM peak hour balanced 
counts for the network. Since the counts were taken during different times of the year and along 
different roadway types, MassHighway used adjustment factors to account for trucks and 
seasonal fluctuations in the traffic flow. Also, to be consistent, counts were recorded for 
7:00AM — 8:00AM for the AM peak and 5:00PM- 6:00PM for the PM peak. These hours tended 
to have the most vehicles or worst case scenario for the transportation network in terms of traffic 
flow. 


There are several major commercial developments, corporate parks, and schools located within 
the study area, which tend to pull vehicle trips off of the network. To account for these vehicle 
movements, the balanced counts included adjustments to the traffic flow between intersections 
along certain roads, resulting in net losses or net gains in vehicles between intersections. Table 
2-4 lists the locations. 


MassHighway used these balanced counts to perform interchange and intersection analyses using 
the SYNCHRO 4.0 traffic software package and Highway Capacity Software™ (HCS). All 
interchange analyses for the I-495/ I-290 interchange were performed using the HCS version 3.0. 
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Table 2-3: Additional Traffic Count Locations 


Report Information 
Abend Associates 


Traffic Impact Study — 12/99 
Villages at Quail Run 


Location 





Marlboro Street and Reed Road 





BSC Group, Inc. 
Functional Design Memorandum 
Intersection redesign — 5/98 


Brigham Street east of Chapin 
Road 
Brigham Street west of Chapin 
Road 


Type of Count 
15 min. manual turning counts 


Automated traffic counter 





Automated traffic counter 





Chapin Road south of Brigham 
Street 


Automated traffic counter 





Park Street east of Route 85 


Automated traffic counter 





Route 85 south of Park Street 


Automated traffic counter 





Route 85 north of Park Street 


Automated traffic counter 





School Street east of Route 85 


Automated traffic counter 





Route 85 and Park/ School Street 


15 min. manual turning counts 





Robert D.Vanasse & Assoc., Inc. 
DEIR — 1/98 
Jefferson at Wheeler Hill 


Bigelow Street and John Lynch 
Blvd. 


15 min. manual turning counts 





Brigham Street and Chapin Road 


15 min. manual turning counts 





Fitchburg Street and Pleasant Street 


15 min. manual turning counts 





Pleasant Street and West Hill Road 


15 min. manual turning counts 





Brigham Street west of Chapin Road 


Route 85 and Brigham Street 15 min. manual turning counts 


Automated traffic counter 





The BSC Group, Inc. 
Traffic Impact Study — 9/97 
Digital Equipment Corporation 


Marlboro Street and Forest Avenue 


15 min. manual turning counts 





Route 85 and Broad Street 


15 min. manual turning counts 





Technology Drive/ Reed Road and 
Digital Driveway 


15 min. manual turning counts 





Massachusetts Highway Dept. 
Broad Street Bridge Reconstruction 


Broad Street at Assabet River 


Automated traffic counter 





Massachusetts Highway Dept. 
Permanent Count Stations 


1-495 south of I-290 interchange 


1-290 west of I-495 interchange Automated traffic counter 


Automated traffic counter 





1-495 north of I-290 interchange 


Automated traffic counter 








Central Transportation Planning 
Staff 

Congested Signalized Intersection 
Study in MetroWest Subregion — 
1/2000 


Route 85 and Union Street 


15 min. manual turning counts 





Route 85 and Hudson Street 








15 min. manual turning counts 





Table 2-4: Vehicle Adjustment Locations 


Hudson High School 
Shopping Center 
Shopping Center 
Vocational High School 
Intel Corporate Park 
Marlborough High School 


Brigham Street between Park Street and Chapin Road 

Route 85 between Brigham Street and Broad Street 

Route 85 between Broad Street and Cellucci Highway 
Fitchburg Street between Cellucci Highway and Pleasant Street 
Marlboro Street between Forest Avenue and Reed Road 

Route 85 between Hudson Street and Union Street 





The primary measure used to evaluate the performance of the transportation network is the Level 
of Service (LOS), which is indicated by the letter A, B, C, D, E, or F. LOS of A represents free 
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flow conditions; likewise, LOS of F represents unstable or failing traffic conditions. The 
remaining LOS letters represent gradually declining traffic conditions as traffic performance 
drops from B through E. Each letter representing LOS is calculated using different formulas 
based on the type of facility (for example, unsignalized intersections, signalized intersections, 
freeway ramp merges and diverges). Appendix B contains the discussion of how the LOS is 
calculated based on the facility type. MassHighway considers LOS A, B, C, and D as acceptable 
for urban areas. LOS E and F are considered unacceptable and require improvements to raise the 
LOS to at least D. 


2.1.1 1-495/ I-290/ Cellucci Highway Interchange 
Description 


The interchange connects I-495 (which extends from southeastern Massachusetts near Cape Cod 
with northeast Massachusetts near Newburyport), I-290 (which connects Worcester to 
Marlborough), and Cellucci Highway (which connects the interchange to Route 85). The I-290 
eastbound approach contains three lanes: the right lane exits to I-495 southbound, the center lane 
continues to the Cellucci Highway, and the left lane exits to I-495 northbound. This left lane has 
a posted speed limit of 20MPH, with a very sharp curve cut through bedrock. The Cellucci 
Highway eastbound approach contains one lane that diverges with an exit ramp to I-495 
northbound, adds a lane with the I-495 northbound on-ramp, diverges with an exit ramp to I-495 
southbound, and adds a third lane with the I-495 southbound on-ramp. The I-495 southbound 
approach contains three lanes with a right side diverge exit ramp to I-290 westbound, a right lane 
on-ramp from Cellucci Highway westbound, followed by a right lane drop with an exit ramp to 
Cellucci Highway eastbound, and a merge with the on-ramp from I-290 eastbound. The first exit 
ramp to I-290 westbound has a posted speed limit of 30MPH with several sharp curves. The I- 
495 northbound approaches contain three lanes with a diverge exit ramp to the Cellucci Highway 
eastbound, a diverge exit ramp to I-290 westbound, and a merge with the on-ramp from I-290 
eastbound/ Cellucci Highway westbound. 


Analysis 


MassHighway calculated the LOS for all movements during the AM and PM peak hour at the I- 
495/ I-290 interchange. Figure 2-1 contains the interchange AM peak LOS and balanced 
volumes; Figure 2-2 contains the interchange PM peak LOS and balanced volumes. Appendix B 
contains the I-495/ I-290 interchange HCS analyses sheets. 


As can be seen, during the AM peak period, three diverges and one merge have failing or close 
to failing grades. The three failing or close to failing diverges occur at the off-ramps from I-290 
eastbound to I-495 southbound, I-290 eastbound to I-495 northbound, and I-495 southbound to I- 
290 westbound. The close to failing merge occurs at the on-ramp from I-290 eastbound to I-495 
southbound. During the PM peak period, one diverge and one weaving area have failing grades. 
The diverge is at the I-495 southbound off-ramp to I-290 westbound, and the failing weaving 
area occurs along I-290 westbound between the I-495 northbound on-ramp and the I-495 
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Figure 2-1: I-495/ I-290 Interchange 1999 AM Peak Hour Flows and LOS Analysis 
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southbound off-ramp. In summary, the ramps connecting to/ from I-290 to I-495 northbound and 
southbound have failing or a close to failing LOS. Except for the weaving area along I-290 
westbound as it crosses I-495, the remaining ramps that connect I-495 to the Cellucci Highway 
operate at an acceptable LOS. 


2.1.2 General Network Analysis For Study Area Roads 


MassHighway calculated the intersection LOS for both signalized and unsignalized intersections. 
Figure 2-3 contains the AM peak period turning movement counts; Figure 2-4 contains the PM 
peak period turning movement counts. Both of these tables span two pages, Figures 2-3A and 2- 
4A show the Pleasant Street, Brigham Street, and Cellucci Highway corridors, and Figures 2-3B 
and 2-4B show the Route 85 and Marlboro Street corridors. Figure 2-5 contains the LOS results 
for the AM peak period; Figure 2-6 contains the LOS results for the PM peak period. Green 
represents uncongested intersections with a LOS of A, B, or C; orange represents somewhat 
congested intersections with a LOS of D; red represents failing intersections with a LOS of E or 
F, 


In addition to turning movement counts and intersection LOS, MassHighway also prepared maps 
showing the traffic volumes by roadway segments for each road within the study area. The 
thicker the lines, the higher the traffic volumes. Figure 2-7 contains the AM peak hour traffic 
volumes; Figure 2-8 contains the PM peak hour traffic volumes. 


Next, MassHighway calculated the 95% queue length, which refers to the amount of feet (or 
vehicles) traffic backs up at each signalized intersection approach 5% of the time. The LOS 
measures the intersection delay as a whole, but the 95% queue is a good measure of specific 
intersection approaches. Table 2-5 lists the signalized intersections with their existing lane 
storage lengths at intersections, 95% queue length, LOS/ lane, and overall LOS. 
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Figure 2-5: 1999 AM Peak Hour LOS 
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Figure 2-7: AM Peak Hour Volumes 
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Figure 2-8: PM Peak Hour Volumes 
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2.1.3 Cellucci Highway Technology Drive/ Reed Road 
Description 


This stretch of road connects the I-290/ I-495 interchange with Route 85, the Intel Corporation 
driveway, and Marlboro Street. Four intersections exist along this road, including Fitchburg 
Street, Route 85, the Intel Corporation Driveway, and Marlboro Street. The Fitchburg Street 
intersection is a 4-way fully actuated signalized intersection with all turning moves allowed 
except a left turn from the Cellucci Highway westbound to Fitchburg Street southbound. This 
move must use a jug handle. The move from Fitchburg Street northbound to Cellucci Highway 
westbound has an exclusive green phase, followed by a shared green phase with the jug handle. 
The Fitchburg Street northbound signal head contains a green circle, but no left turn green arrow 
to indicate the exclusive green phase. This setup could confuse motorists in determining who 
has the right-of-way. There are channelized islands at the Fitchburg Street approach to 
accommodate the Cellucci Highway eastbound to Fitchburg Street southbound move and 
Fitchburg Street northbound to Cellucci Highway eastbound. Cellucci Highway contains two 
lanes in each direction while Fitchburg Street has only one lane. 


The Route 85 intersection is a four-way fully actuated signalized intersection. All four lefts have 
protected phases that must be activated by waiting vehicles; the green time can be adjusted for 
heavier moves. Cellucci Highway has a four-lane approach, with two left lanes, one through, 
and a shared through and right turn lane. Technology Drive has a four-lane approach, with one 
right turn, two through lanes, and a left turn lane. Route 85 northbound has a three lane 
approach, with one left turn lane, one through lane, and a shared through and right turn lane. 
Route 85 southbound has a three-lane approach with an island providing a channelized right turn 
move, two through lanes, and a left turning lane. 


The last two intersections are unsignalized. The Technology Drive/ Reed Road intersection with 
the Intel Driveway is a three-way unsignalized intersection, with one-lane approaches provided 
on Reed Road westbound and the Intel Driveway. Technology Drive eastbound has a left turn 
lane to access Intel; the Intel Driveway has a stop sign. The Reed Road intersection with 
Marlboro Street is a three-way unsignalized intersection, with one-lane approaches on all sides. 
The stop sign is located on the Reed Road approach. 


Analysis 


Based on the analysis from SYNCHRO, the Cellucci Highway operates with an acceptable LOS 
at both intersections (Fitchburg Street and Route 85) during peak periods. However, during the 
PM peak period the 95% queue lengths reveal potential issues with the left turns for three of the 
four movements available at the Route 85 intersection. The three movements are Route 85 
northbound to Cellucci Highway westbound, the Cellucci Highway eastbound to Route 85 
northbound, and Technology Drive westbound to Route 85 southbound. All three movements 
could result in blockages to the through moving traffic, if the traffic backs-up beyond the length 
of the storage bays. 
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A second component to SYNCHRO is a simulation program called SimTraffic, which simulates 
the traffic flow through a defined network (Route 85 study area), based on the SYNCHRO 
results. For example, the Route 85 northbound to Cellucci Highway westbound movement has a 
95% queue length that exceeds the capacity of the lane. SimTraffic shows this occurring and the 
consequences of the traffic spilling into the through moving lanes. SimTraffic also shows 
Fitchburg Street slightly backing-up at the intersection with Cellucci Highway due to the 
shortness of the protected green phase for Fitchburg Street. 


The Technology Drive - Reed Road - Intel driveway intersection operates well with the HCS 
reporting a LOS of B or better. However, the Reed Road - Marlboro Street intersection 
experiences delays for the Reed Road portion, as left turning vehicles from Reed Road to 
Marlboro Street northbound must wait for gaps. The HCS analysis indicates a LOS of D during 
the PM peak period for this left turning movement. 


2.1.4 Route 85 
Description 


The Route 85 corridor contains a mixture of signalized and unsignalized intersections. From the 
north, the first two intersections (Park, Brigham) are three-way unsignalized intersections with 
no dedicated turning lanes. Both have stop signs placed along the minor approaches (Park 
Street, Brigham Street). Any vehicles attempting to turn left from Route 85 northbound to 
Brigham or Park Street cause Route 85 northbound vehicles to queue. 


Route 85 passes through a commercial zone between Brigham Street and Broad Street, where 
many turning movements occur. Limited curb cuts along this stretch limit the vehicle conflicts; 
however, vehicles turning left from Route 85 can cause queues. Route 85 peak hour drivers 
must use caution in this commercial zone, due to many left turning vehicles entering the road 
from the side streets and shopping center exits. 


The next major intersection is at Broad Street, where a fully actuated signal exists. Route 85 
southbound consists of two approach lanes, one for through traffic and the other for a shared 
through and left turn lane. Route 85 northbound consists of two approach lanes, one for through 
traffic and the other for right turns. Broad Street consists of a one lane approach. 


The next intersection after Cellucci Highway (already described) is the Wal-Mart Driveway. 
This is a four-way fully actuated signalized intersection, with the eastbound approach accessing 
a private driveway for one home. Other than trips to and from that single home, the eastbound 
approach remains empty. The Wal-Mart driveway consists of a two-lane approach, one lane for 
right turns and the other lane for left turns. The Route 85 northbound approach consists of two 
lanes, one for right turns into Wal-Mart, one lane for through moves. The Route 85 southbound 
approach has two lanes, one for left turns, the other for through moves. The left turns have a 
protected green phase, which must be activated by a waiting vehicle. 
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Next, the Route 85 intersection with Reservoir Street is an unsignalized intersection, with a stop 
sign placed on Reservoir Street. The Reservoir Street approach consists of an island, separating 
the right turn moves from the left turn moves. The Route 85 northbound approach also has an 
island that separates the right turn moves onto Reservoir Street from through moves. The Route 
85 southbound approach has a shared lane for through and left turn moves. With a continuous 
flow of traffic on both sides of Route 85, left turning vehicles from Reservoir Street tend to 
aggressively enter a southbound platoon. 


Hudson Street is the next intersection, with semi-actuated signal control. The Hudson Street 
eastbound approach has two lanes, one for right turns and the other for shared through and left 
turns. The Hudson Street (skating rink parking lot) westbound approach consists of one lane for 
all moves. The Route 85 north and southbound approaches have two lane approaches, each with 
one left turn lane and a shared through and right turn lane. The left turn lane on Route 85 
northbound has a protected phase and must be activated by a waiting vehicle. 


The last intersection studied along Route 85 was Union Street, which is a semi-actuated 
signalized intersection. The Union Street east and westbound approaches each consist of one 
lane for all moves. The Route 85 north and southbound approaches each have two lanes, one for 
left turns and the other for shared through and right turn moves. The northbound left turn lane 
has an exclusive phase that always displays a green left turn arrow regardless of whether a 
vehicle is waiting. 


Analysis 


Starting again from the north, the Park Street intersection encounters delays for vehicles 
attempting to turn left onto Route 85 northbound. The HCS reported a failing LOS for the left 
turning movement during both peak periods. The next intersection, Brigham Street, operates 
with delays for the vehicles exiting Brigham Street, with the vehicles turning left blocking the 
vehicles turning right. The HCS reported a LOS of D or better for the Brigham Street approach. 
The HCS reported minor delays for the through movements caused by turning vehicles along 
Route 85 at the Brigham and Park Street intersections. 


The next intersection is a signalized intersection located at Broad Street. SYNCHRO reported a 
LOS of B or better for both peak periods; however, SYNCHRO indicated that the PM peak 95% 
queue experiences significant delays along Broad Street. 


Since the Route 85 - Cellucci Highway was already covered under the Cellucci Highway section, 
the Wal-Mart driveway intersection is discussed next. SYNCHRO reported a LOS of B or better 
for the intersection; however, the 95 % queue indicated a delay for the Route 85 northbound 
approach during the PM Peak. The Wal-Mart development prompted the recent installation of 
this signal, which includes separate timing sequences for AM and PM peak periods. 


Following the Wal-Mart driveway intersection, the next intersection along Route 85 is an 
unsignalized intersection with Reservoir Street. During both peak periods, HCS reported a LOS 
of F for the Reservoir Street approach and a LOS of B or better for the left turn from Route 85 
southbound to Reservoir Street. According to the Highway Capacity Manual, this occurs when 
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there are an insufficient number of critical gaps of suitable size in the traffic flow to allow 
Reservoir Street left turning vehicles to safely cross Route 85. MassHighway also observed this 
intersection during the PM peak hour and witnessed numerous left turning vehicles aggressively 
pulling out; therefore, queues of more than four vehicles occur. 


SYNCHRO reported a LOS of D or better for the Route 85 - Hudson Street intersection. The 
two problem moves for this intersection include the Route 85 southbound move and Hudson 
Street left to Route 85 northbound. The 95% queue length showcases these problems with 
delays indicated for both moves. Since the right turn bay for Hudson Street is short, SimTraffic 
shows delays for vehicles turning right onto Route 85 southbound. 


The last intersection MassHighway analyzed along Route 85 was Union Street. SYNCHRO 
reported a LOS of C or better and a 95% queue length exceeding capacity for three of the moves. 
During the AM peak, SYNCHRO reported westbound delays along Union Street on the 
approach to Route 85 and during the PM peak along Route 85 southbound for both the through 
and left turn moves. 


2.1.5 Chapin Road /Pleasant Street 
Description 


MassHighway included three intersections along this corridor, Brigham Street — Chapin Road, 
Pleasant Street — Fitchburg Street, and Pleasant Street - West Hill Road. Brigham Street and 
Chapin Road consists of a four-way unsignalized intersection, with the stop sign located along 
Chapin Road. Brigham Street westbound and Chapin Road southbound have one-lane 
approaches for all moves. Brigham Street eastbound and Chapin Road northbound have islands 
separating the right turn moves from the shared through and left turn moves. 


Once Chapin Road crosses from Hudson into Marlborough, the name changes to Pleasant Street. 
The Fitchburg and Pleasant Street intersection is a three-way unsignalized intersection, with the 
stop sign along Pleasant Street southbound. All three approaches have one lane for all moves. 
The Pleasant Street and West Hill Road intersection is called a “carriage” intersection’ because 
West Hill Road splits into two road segments about 30 feet before intersecting with Pleasant 
Street. Vehicles may use either segment to connect Pleasant Street to West Hill Road. Two stop 
signs exist at this intersection, one at each segment along West Hill Road. Both segments 
contain one-lane approaches with the option of turning right or left at either. Pleasant Street 
consists of one lane approaches used as shared through or left/ right turns depending on the 
approach. 





1 Minor approach (West Hill Road) divides to form a Y approach to the major street (Pleasant Street) with both legs 
of the Y operating with two-way traffic. 
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Analysis 


Starting from the north, Brigham Street — Chapin Road, HCS reported a LOS C or better for the 
Chapin Road approaches to Brigham Street. The Brigham Street approaches flow freely with a 
LOS of A or better. This intersection benefits from the two channelized right lane approaches. 
The Pleasant Street — Fitchburg Street intersection is the next intersection south along the 
corridor. HCS reported a LOS of C or better for the Pleasant Street south move. This is due to 
the right turning vehicles queuing behind left turning vehicles, with one shared approach lane. 
The Pleasant Street northbound move experiences minimal delays. 


The last intersection along this corridor is the Pleasant Street - West Hill Road intersection. 
HCS reported a LOS of C or better for the West Hill Road Approach and LOS of A for the 
Pleasant Street approaches. 


2.1.6 Brigham Street — Park Street Intersection 


This intersection is a three-way unsignalized intersection with the stop sign on Brigham Street 
westbound. All three approaches have one lane for all moves. The HCS reported a LOS of C or 
better for the Brigham Street westbound move. All other moves have no delays. Vehicles on the 
Brigham Street eastbound approach primarily turn right and continue on Brigham Street if they 
are headed for Route 85 southbound. Likewise, vehicles that continue through the intersection 
from Brigham Street eastbound to Park Street eastbound are headed primarily for Route 85 
northbound. 


2.1.7. John Lynch Boulevard — Bigelow Street Intersection 


This intersection is three-way unsignalized intersection, with the stop sign on Bigelow Street. 
The Bigelow Street approach consists of one lane for both left and right turns. John Lynch 
Boulevard eastbound has two lanes, one for through traffic, the other is for shared through and 
right turns. John Lynch Boulevard westbound has three approach lanes, one for left turns and 
two for through movements. The HCS reported a LOS of B or better for the Bigelow Street 
approach, with all other approaches delay-free. 


2.1.8 Marlboro Street — Forest Avenue Intersection 


This is a four-way unsignalized intersection, with the southbound approach providing an exit 
from the shopping plaza. All four approaches consist of one lane, with stop signs located at the 
shopping plaza exit and Marlboro Street. HCS reported a LOS of D or better for the Shopping 
plaza exit and a LOS of F for the Marlboro Street approach. The Forest Avenue approaches 
were reported at a LOS of A. As is the case for the Route 85 and Reservoir Street intersection, 
actual queues are small because vehicles turning left tend to be aggressive rather than waiting. 
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Table 2-5: Signalized Intersection Analysis 



















































































Location Direction | Lane Grouping Storage Lane Lengths 95% Queue length Lane Overall 
(left/thru/right) Feet Vehicles Feet Vehicles LOS LOS 
AM PEAK PERIOD 
Cellucci Hwy./ NB L/R */20 */1 103/0 4/0 C/A B 
Fitchburg Street SB T 750 30 247 9 D 
(Hudson) EB T/R */20 */1 304/0 12/0 AIA 
WB T 629 25 193 7 A 
Route 85/ Broad NB T/R 913/913 36/36 123/31 4/1 AIA A 
Street SB LT/T 156/* 6/* ~/97 ~/3 ~/A 
(Hudson) WB LR a Ga 155 6 B 
Route 85/ NB L/T/TR 130/*/* 5/*/* 176/107/107 T/A/4 C/B/B B 
Cellucci SB L/T/T/R 125/913/913/70 5/36/36/2 57/140/140/0 2/5/5/0 C/B/B/A 
Highway EB L/L/T/TR 200/200/*/* 8/8/*/* 181/181/170/~ 7/7/6/~ C/C/B/~ 
(Hudson) WB L/T/T/R T5/*/*/75 3/*/*/3 46/8 1/81/22 1/3/3/1 C/CIC/A 
Route 85/ Wal- NB T/R */105 */4 254/14 10/1 AIA A 
Mart Driveway SB L/T 195/* 7/* 4/129 0/5 AIA 
(Hudson) WB L/R 177/* 1/* 46/9 1/0 C/A 
Route 85/ NB L/TR 70/* 2/* 34/198 1/7 AIA B 
Hudson Street SB L/TR 35/* 1/* */662# */26 ~/B 
(Marlborough) EB LT/R */30 */] 99/25 3/1 D/A 
WB LTR 20 1 0 0 A 
Route 85/ Union NB L/TR 75/* 3/* 14/176 1/7 AIA B 
Street SB L/TR 75/* 3/* 66/166 2/6 B/B 
(Marlborough) EB LTR * * 138 5 Cc 
WB LTR ig = 200# SH C 
PM PEAK PERIOD 
Cellucci Hwy./ NB L/R */20 */1 147/0 5/0 C/A B 
Fitchburg Street SB T 750 30 207 8 D 
(Hudson) EB T/R */20 */1 266/0 10/0 AIA 
WB T 629 25 355 14 B 
Route 85/ Broad NB T/R 913/913 36/36 286/29 11/1 B/A B 
Street SB LT/T 156/* 6/* ~/91 ~/3 ~/A 
(Hudson) WB LR 1‘ = 413# 16# C 
Route 85/ NB L/T/TR 130/*/* 5/*/* 348#/311/311 13#/12/12 D/C/C C 
Cellucci Hwy. SB L/T/T/R 125/913/913/70 5/36/36/2 74/21 1/21 1/0 2/8/8/0 D/C/C/A 
(Hudson) EB L/L/T/TR 200/200/*/* 8/8/*/* 248#/248#139/~ 9#/9#/5/~ D/D/B/~ 
WB L/T/T/R T5/*/*/75 3/*/*/3 114/209/209/27 3/8/8/1 D/D/D/A 
Route 85/ Wal- NB T/R */105 */4 704#/3 1 28#/1 C/A B 
Mart Driveway SB L/T 195/* 7/* 98/223 3/8 AIA 
(Hudson) WB L/R 177/* T* 126/88 5/3 D/A 
Route 85/ NB L/TR 70/* 2/* 14/446 1/17 A/B D 
Hudson Street SB L/TR 35/* 1/* ~/994# ~/39# ~/E 
(Marlborough) EB LT/R */30 */] 325#/78 13#/3 D/B 
WB LTR 20 1 18 1 C 
Route 85/ Union NB L/TR 75/* 3/* 21/237 1/9 A/A Cc 
Street SB L/TR 75/* 3/* 225#/288# O#/11# E/B 
(Marlborough) EB LTR 7 = 159 6 Cc 
WB LTR ie ig 186 7 C 
z Storage Bays greater than 1,000 feet (40 vehicles) 
~ LOS and 95% queue length not reported 
# Queue length exceeds capacity 
Vehicle length equals 25 feet 
lengths less than 10 feet show as 0 vehicles 
lengths between 10 and 25 feet show as one vehicle 
lengths always rounded down to nearest whole number 
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2.2 ACCIDENT ANALYSIS 


MassHighway analyzed the existing safety conditions within the study area by field surveys and 
accident report data. This was done using statistics, intersection and roadway geometry, accident 
patterns and other applicable data. However, improvement alternatives and recommendations 
contained in Chapter 4 will be limited to intersections within the primary focus area. 


In order to assess the existing safety conditions, problems, or deficiencies, accident data was 
used for the Town of Hudson and City of Marlborough for the three-year period from 1996- 
1998. The MassHighway Safety Management/ Traffic Operations section receives this data 
annually from the Massachusetts Registry of Motor Vehicles (RMV). 


The data was reviewed and cleaned by eliminating duplicate locations and correcting misspelled 
names or other erroneous information. The data was then grouped by intersection location and 
professional judgment was used to eliminate records that were not relevant to the analysis. For 
example, a single vehicle collision with an off-road object fifty feet from the intersection was 
removed because it was too far away and considered driver error. Additionally, field 
observations were conducted to ascertain detailed information regarding the roadway geometry, 
retail and residential driveways, and street addresses in the vicinity of each intersection. This 
helped identify collisions that occurred near an intersection identified by a residential or 
commercial address. These types of accidents were removed from the analysis because they 
were not considered relevant in terms of the accident experience, crash rate, or safety 
deficiencies. 


Once the data was reviewed, cleaned and sorted, MassHighway identified intersections within 
the study area that averaged more than four accidents per year. This is a conservative threshold, 
given that the Manual on Uniform Traffic Control Devices (MUTCD) recommends using an 
average of five accidents per year as being indicative of a problem warranting assessment for 
potential corrective action. 


Further analysis was performed using the MassHighway “Million Entering Vehicles” (MEV) 
crash rate worksheet. This type of analysis, which is based on traffic volumes entering the 
intersection, establishes if the annual average number of accidents is statistically significant. 
The MEV state crash rate average is 1.02 for a signalized intersection and 0.75 for an 
unsignalized intersection. 


Six intersections in the Study Area experienced an annual average that exceeded the threshold of 
four accidents per year. Five of the six intersections are signalized. The single unsignalized 
intersection that exceeded the threshold was the interchange of I-495 and I-290/ Cellucci 
Highway. Table 2-6 summarizes the accident experience for each of these locations. For each 
intersection, information is included on the number of accidents per year, total number of 
accidents over the analysis period, MEV accident rate, period of the day, severity, type of 
collision, and pavement conditions. None of the intersections experienced a fatality, and 





2 Federal Highway Administration, Manual on Uniform Traffic Control Devices, Washington, D.C., 1988 
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property damage only (PDO) constituted a majority of the accidents. 
221 ]-495 at I-290 / Cellucci Highway 


Due to the nature of the RMV data, the precise location for each accident could not always be 
accurately mapped. Therefore, the accident total was for all accidents that occurred on the ramps 
or close enough to the interchange to be relevant to the analysis. 


As can be seen from Table 2-6, the interchange of I-495 at I-290 / Cellucci Highway in 
Marlborough experienced the highest total number of accidents, with 142. This also resulted in 
the highest annual average number of accidents with approximately 47 per year. MassHighway 
calculated the MEV accident rate at 1.00, which is above the state average of 0.75 for an 
unsignalized intersection. 


According to the data, there were ten rollover accidents on or near the interchange during the 
analysis period. As mentioned above, the RMV data does not provide sufficient collision 
information to identify the precise location of each accident. However, historically there has 
been a high incidence of truck rollovers at the interchange, predominantly occurring on the I-290 
eastbound to I-495 northbound ramp. This is due in large part to the tight turning radius of the 
ramp combined with vehicles entering the interchange at high speeds. Signs and lighting 
mechanisms were placed on the ramp barriers to warn drivers of the approaching turn. However, 
these warning measures have failed to eliminate the occurrence of truck rollovers. 


Rear-end collisions constituted 58% of the total number of accidents that occurred at the 
interchange. This may be due to high traffic volumes during the peak periods combined with 
higher speeds of travel, resulting in driver error. The tight turning radii of the ramps may have 
exacerbated the problems. 


Injury accidents constituted 44% of the total number of collisions on the interchange. This was 
most likely a result of the higher speeds at which the accidents occurred. 


22.2 Route 85 at Union Street 


The intersection of Route 85 and Union Street in Marlborough experienced the second highest 
accident total in the study area with 44 over the analysis period. MassHighway calculated the 
MEV accident rate at 1.77, which is well above the state average. The majority of accidents 
were angle collisions and most occurred on dry pavement. There was also a high incidence of 
injury accidents, which constituted approximately 34% of the total. 


It was observed that limited sight distance for northbound and southbound traffic (the 
intersection is located at the crest of a hill) could have contributed to the high incidence of angle 
collisions. Northbound vehicles have a protected left-turn phase, but southbound vehicles 
attempting left-turning movements have to enter the intersection before they can observe the 
oncoming traffic. This may have contributed to driver error in finding acceptable gaps in 
opposing traffic to negotiate the left-turning movements. Drivers may force themselves out into 
oncoming traffic to attempt the left-turns. Additionally, there is a gas station located at the 
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southeastern corner of the intersection with driveways onto Route 85 as well as Union Street. 
This station site may have added to driver confusion and contributed to the high number of angle 
collisions. Consequently, this limited sight distance combined with higher speeds of travel 
during off-peak hours may have contributed to the high incidence of injury accidents. 


A high number of rear-end collisions was another pattern identified in the data. This is 
commonly a result of congestion creating “stop and go” traffic conditions. However, this may 
also be a result of left-turning movements on the main line. If the left-turning vehicles are 
repeatedly forcing the movement and “cutting off’ the through traffic, this can result in rear-end 
collisions on the main line. 


22d Route 85 at Cellucci Highway/ Technology Drive 


Route 85 at the Cellucci Highway/ Technology Drive in Hudson, experienced 33 accidents over 
the three-year period. This location did not experience a statistically significant number of 
accidents, and no safety problems were identified. Due to high traffic volumes, the calculated 
MEV accident rate of 0.75 is below the state average. Looking at the summary table, there were 
a comparable number of angle collisions to rear-ends, and the majority occurred on dry 
pavement. 


2.2.4 Cellucci Highway at Fitchburg Street 


Cellucci Highway at Fitchburg Street in Hudson experienced a total of 23 accidents over the 
three-year period. The MEV crash rate was calculated at 0.72, which is below the state average 
for a signalized intersection. Subsequently, this intersection did not experience a significant 
number of accidents and no safety problems were identified. The majority of accidents recorded 
were rear-ends. This is a common type of collision at signalized intersections. Peak period 
congestion creates “stop and go” conditions, sometimes resulting in rear-end collisions, which 
can be attributed to driver error. 


2.2.5 Route 85 at Hudson Street 


Route 85 at Hudson Street experienced a total of 14 accidents with a 0.54 MEV crash rate. This 
crash rate is approximately half the state average for a signalized intersection. The majority of 
the accidents were rear-end collisions, and most occurred on dry pavement. After analyzing the 
data further, a majority of rear-end collisions occurred with vehicles traveling northbound, south 
of the intersection. Based on the crash rate, these accidents may be attributed to the downgrade 
slope approaching the intersection from the south causing vehicles to accelerate. This combined 
with the high volumes of traffic, created “stop and go” conditions resulting in driver error as 
opposed to substandard geometry or sight distance. 
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2.2.6 Broad Street at South Street 


The intersection of Broad Street at South Street experienced a total of 13 accidents over the 
three-year period. This intersection was included in the analysis with an average of 4.3 accidents 
a year, due to the conservative threshold. Turning movement data was not collected for this 
intersection because it was located outside of the focus area. Consequently, MEV crash rate was 
not calculated. 


The majority of accidents were angle collisions and most occurred on dry pavement. Stopping 
and turning sight distances at this intersection appear adequate. Subsequently, high volumes of 
traffic and/or inadequate green time may have contributed to driver error in negotiating turning 
movements. 


Table 2-6: Accident Summary Table 
Year |Total| Period* Severity* Pavement 
Major Cross # AM PM 


Street Street 97 Acc |WE Pk Pk |Fat Inj PDO H+R |Ang HO RE Unk/|Dry Icy Sno Wet 


Interstate Interstate 290 / 62 
Cellucci Highway 





Union Street 





Technology Dr / 
Cellucci Highway 





Fitchburg Street 





Hudson Street 








Broad Street |South Street 






































?Crash Rate (MEV) = Crash rate per million entering vehicles “Fat = Fatality, Inj = Injury Accident, 
as calculated using the MassHighway Crash Rate Worksheet PDO = Property Damage Only, HR = Hit and Run 
Standard Procedures, 2/99 
Sang = Angle, HO = Head-On, RE = Rear-End, Unk — Unknown 
7WE = Weekend, AM Pk = AM Peak Period, PM Pk = PM Peak Period 


* Note: The state average intersection crash rate is 1.02 per MEV for signalized and 0.75 for unsignalized. 





2.3. ENVIRONMENTAL CONDITIONS 


Using available data from the Executive Office of Environmental Affairs — MASSGIS, 
MassHighway produced maps showing environmental constraints, open space restrictions, 
contour lines, and terrain constraints. This data becomes important when determining the 
feasibility of designing and building proposed transportation improvements. An environmental 
impact might slightly increase the cost, require major mitigation, or make the construction of a 
proposed improvement infeasible. 

2.3.1 Environmental Constraints 
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MassHighway prepared a map showing the environmental constraints located in the study area. 
This map includes the locations of underground storage tanks, vernal pools, wells and wellhead 
protection areas, water bodies, and wetlands. Figure 2-9 shows the existing environmental 
constraints. 


There are underground storage tanks along Route 85 between Broad Street and the Wal-Mart 
driveway. Wetlands surrounding water bodies and are present throughout the study area. The 
biggest impact appears to be the wellhead protection zone for a private well, located north of the 
I-495/ 1-290 interchange. This impacts the redesign of the interchange by requiring that all 
runoff water drain away from the protection zone. 


2.3.2 Open Space Restrictions 


MassHighway prepared a map showing the existing open space restrictions located in the study 
area containing five different types of open space restrictions including agriculture, conservation, 
recreation, water supplies, and an unknown or other category. Figure 2-10 contains the existing 
open space restrictions. 


As can be seen, a conservation restriction (forest) exists on the southwestern portion of the I- 
495/ I-290 interchange. Recreational restrictions (Assabet Valley Vocational School athletic 
fields) exist along Fitchburg Street, south of Cellucci Highway and along Route 85 south of the 
Wal-Mart Driveway. Finally, the unknown or other restriction (Assabet Bike Trail) exists along 
the southeastern portion of the study area. While it might be possible to mitigate open space 
restrictions, the result is increased costs and environmental permitting delays. 


2.3.3. Terrain Constraints 


MassHighway prepared two maps showing the existing slope of the land. Figure 2-11 shows the 
contour lines at ten-meter intervals, with the closeness of the lines indicating steeper terrain. 
Figure 2-12 shows the percent grade throughout the study area, based on the contour lines from 
Figure 2-11. The Central Transportation Planning Staff assisted in the preparation of the percent 
grade map by using the contours to produce a map showing a range of grades in increasing order 
from least to greatest. 


The area with the steepest grades exists just north of the Cellucci Highway and Fitchburg Street 
intersection. Other steep grades exist along the Cellucci Highway just west of the I-495/ I-290 
interchange and along the southeastern portion of the interchange. Construction costs usually 
rise when building along steeper grades. As a general rule, construction costs are minimized 
when grades are 6% or less. 
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Figure 2-11: Contour Lines 
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2.4 LAND USE 


The land use demonstrates the types of uses existing alongside the study area roadways. Uses 
such as residential, commercial, industrial, recreational, forest, and water make up most of the 
study area. The primary land use is residential, followed by commercial and industrial. Other 
uses such as recreational, forest, etc., are scattered throughout the study area. MassHighway 
obtained 1991 land use data for the region from MassGIS. The data still adequetely depicts 
existing conditions with the exception of newer commercial development. Figure 2-13 contains 
the 1991 land uses for the study area. 


As can been seen, the Cellucci Highway borders along primarily forest areas, with commercial 
or industrial zones located at the eastern end of the Highway at the Route 85 intersection. Route 
85 borders along primarily commercial and residential uses in Hudson, and then borders along 
residential uses and forest to the south of Cellucci Highway. 


In addition to existing land use, there are several proposed developments along Route 85 and 
Cellucci Highway. Figure 2-14 shows these potential land use changes; Table 2-7 lists the 
proposed developments. There are a total of seven proposed developments including two 
residential, four commercial, and one industrial development. Each of these developments will 
attract more trips within the study area. Chapter 4 will focus on the analysis of alternatives, 
which will include projected increases in traffic volumes. 


Table 2-7: Proposed Developments 


NAME LAND USE CHANGE SQUARE FEET UNITS 
Intel Corporation Expansion of existing office park 120,000 Not Reported 
Lucent Technologies Expansion of existing office park 500,000 3 buildings 
International Corporate Park New Office Park Construction 600,000 3 buildings 
Washington Square Plaza New Commercial Construction 46,752 2 buildings 
Tuck’s Regional Truck Center Expansion of existing facility not reported not reported 
Jefferson at Wheeler Hill New Apartment Construction not reported 274 units 
Villages at Quail Run New Retirement Community not reported 150 units 
Single Family Housing New Single Family Houses not reported 80 units 


2.5 IDENTIFICATION OF ISSUES 


As discussed in Chapter 1, MassHighway (in conjunction with the Interagency group) defined 
two study areas - a general study area and a focus area. For the general study area, the group 
agreed that MassHighway would gather and analyze as much data as possible to provide an 
overall picture of activity in the region; MassHighway acquired and analyzed traffic and accident 
data, and obtained and displayed environmental and land use data. MassHighway identified 
issue locations that lie within the focus area (boundary identified in Chapter 1). MassHighway 
developed alternatives to address these issues in Chapter 4. Figure 2-15 contains the map of the 
issues; Table 2-8 lists the issues: 
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Table 2-8: Identification of Issues Within Route 85 Focus Area 


Location Issue Source 
Safety concerns with the I-290 eastbound to I-495 
northbound ramp and the I-495 south to the I-290 
westbound ramp. 

Merges and diverges for ramps connecting I-495 
with I-290 westbound and I-290 eastbound with Analysis 
I-495 experience excessive delays. 
Northbound left turn queue blocks northbound 








Analysis/ 
Public 





1-495/ I-290/ Cellucci Highway Interchange 























Cellucci Highway at Fitchburg Street riahtturnine velicles Analysis 
Cellucci Highway at Route 85 Left turning moves queue into through lanes Analysis/ 
causing delays. Public 
Brigham Street traffic delays due to high traffic . 
Analysis 
: flows along Route 85. 
Route 85 at Brigham Street F : 
Route 85 northbound queues behind left turning 3 
2 Public 
vehicles 
Route 85 between Brigham Street and Broad Vehicles turning left into commercial areas cause : 
Public 
Street back-ups along Route 85 
Excessive queues on Broad Street. Analysis 
Route 85 at Broad Street Route 85 northbound to Broad Street northbound Public 


does not have a free right turn. 
Route 85 at Wal-Mart Driveway ee 85 northbound experiences excessive 
High traffic volumes along Route 85 limit the 
number of safe left turning chances. 
Route 85 southbound and Hudson Street 


Route 85 at Hudson Street : . Analysis 
eastbound experiences excessive delays. 


Analysis 





Route 85 at Reservoir Street Analysis 

















MassHighway developed these issues from four sources. The first source came from in-depth 
analysis of ramp merges and diverges or intersections. This included the use of traffic counts 
and turning movement counts. The second source focused on analysis of accidents, including 
the use of the RMV accident database. The third source involved site visits, during off peak and 
peak hours; the fourth source included comments from the public obtained during the public 
meeting. MassHighway addresses each of these issues by developing alternatives in Chapter 3 
and analyzing each alternative in Chapter 4. 
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CHAPTER 3 DEVELOPMENT OF 2020 TRAFFIC VOLUMES 


3.0 INTRODUCTION 


This chapter describes the process that was used for developing future year (2020) traffic 
volumes. These volumes become an important tool for evaluating the need for transportation 
improvements in the study area defined in Chapter 1. 


3.1 DEVELOPMENT OF 2020 TRAFFIC VOLUMES 


Two sources were used to develop future volumes. The first source, ITE Trip Generation’ 
Manual, provides trip generation rates based on building area, number of units, or number of 
employees. 


The second source was the Central Transportation Planning Staff (CTPS) Eastern Massachusetts 
regional travel demand model. CTPS uses this model to forecast 2020 traffic volumes for the 
Regional Transportation Plan. The model bases the 2020 forecasts on socio-economic 
projections provided by the Metropolitan Area Planning Council (MAPC). 


Both of these sources were used in developing future year traffic forecasts since the first source 
provides growth rates for housing, retail, and industrial developments within the study area and 
the second source provides growth rates for areas outside of the study area. 


3.1.1 ITE Trip Generation Rates 


To obtain accurate trip generation rates, the square footage for each proposed development was 
obtained, based on the latest proposal for each site. Then the appropriate trip generation land use 
codes” were chosen based on the codes selected in Environmental Impact Reports or Traffic 
Studies. The fitted line equation from the manual was used to calculate the number of trips 
generated for the AM peak and PM peak hours, broken down by entering and exiting vehicles. 
Table 3-1 lists each development name, location, and number of square feet or units proposed; as 
well as the trip generation codes, fitted line equations, and trip generation rates. Table 3-2 
contains the names for each land use code identified in Table 3-1. 





: Trip Generation, 6" Edition, Institute of Transportation Engineers, Washington, D.C., (1997). 
* Codes developed by ITE to help match the proposed land use type to the appropriate trip generation rates. 
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Table 3-1: Proposed Development Trip Generation 





















































Development Trip Generation 
Name Town Size Code | Peak Fitted Line Equation Total Vehicles | Vehicles 
# Vehicles | Entering | Exiting 
Intel AM | Ln(T)=.875Ln(X)+.883 160 133 27 
: 120,000 

Corporation Hudson Sa. Ft 760 

a PM | Ln(T)=.832Ln(X)+1.060 155 23 132 

; AM | Ln(T)=.790Ln(X)+.298 71 12 59 
Quail Run Hudson Z 2 230 

iis PM | Ln(T)=.827Ln(X)+.309 86 58 28 

Housing 55 AM =| T=.700(X)+9.477 48 12 36 
Development Hudson Unit 210 

(E. of Chapin) me PM_ | Ln(T)=.901Ln(X)+.527 63 40 23 

Housing 5 AM | T=.700(X)+9.477 27 7 20 
Development Hudson Units 210 

(W. of Chapin) PM | Ln(T)=.901Ln(X)+.527 31 20 11 

AM | N/A 20 10 10 
tues tac Hudson N/A. | N/A 

PM | N/A 

Washiagon 46,752 AM | Ln(T)=.596Ln(X)+2.329 101 62 39 
Saudia Hudson Sa. ft 820 

4 oon PM_ | Ln(T)=.660Ln(X)+3.403 380 182 198 

eet 600,000 AM_ | Ln(T)=.797Ln(X)+1.558 778 684 94 
Cc fe Pak Marlborough Sa. Ft 710 

er eer a PM_ | Ln(T)=1.121Ln(X)+79.295 752 128 624 

Jefferson at 274 AM >| T=.497(X)+3.238 139 22 117 
Wheeler Hill Marlborough Units 220 

PM | T=.541(X)+18.743 167 112 55 

Laeent 500,000 AM | T=1.630(X)+24.623 840 TA48 92 
Technologies Menborue Sq. Ft TNS 

a ie PM | T=1.497(X)+36.174 785 118 667 
































Table 3-2: Trip Generation Land Use Codes 


210 
220 
230 
710 
715 
760 
820 


3.1.2 


Single-Family Detached Housing 
Apartment 

Residential Condominium/ Townhouse 
General Office Building 

Single Tenant Office Building 
Research and Development 

Shopping Center 


CTPS Eastern Massachusetts Regional Model 


The Trip Generation rates provide a good measure of site-specific rates, but do not address 


regional trip generation. 


Socio-economic factors influence overall trip rates both inside and 


outside of the study area. The CTPS-maintained model counts for population, employment, and 
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dwelling unit changes forecasted to 2020. The study area consists of two model zones or Traffic 
Analysis Zones (TAZs), which represent Marlborough and Hudson. 


MAPC provides CTPS with the socio-economic forecasts for use in the model. Table 3-3 
contains the population, employment, and dwelling unit data for 1990 (base year) and 2020 by 
TAZ. 


Table 3-3: CTPS Eastern Regional Model Socio-Economic Data 














TAZ Town Year | Population Employment Dwelling 
Basic | Retail | Service | Total Units 
549 Hudson 1990 17,200 5,900 | 1,050 | 1,550 8,500 6,362 
2020 18,800 5,900 | 1,650 | 2,950 | 10,500 7,725 








550 | Marlborough | 1990 31,000 11,450 | 3,550 | 5,700 | 20,700 12,152 
2020 34,900 12,600 | 6,100 | 12,400 | 31,100 14,455 
































Based on the socio-economic data, the CTPS regional model forecasts trips across the network. 
The model can output the change in road use based on yearly growth. These rates of change 
were applied to study area roadways to forecast future traffic volumes. Table 3-4 contains the 
percent forecasted traffic growth rates per year along I-495 and I-290. 


Table 3-4: CTPS Eastern Regional Model Yearly Traffic Volume Change 























Location Percent Change 
Route Direction in traffic volume 
I-495 south of I-290 North .67 
I-495 south of I-290 South .70 
1-495 north of I-290 North .70 
1-495 north of I-290 South .65 
1-290 west of I-495 Both Directions S1 














Since the model reports these rates by yearly amounts, they were calculated out from 1999 to 
2020 using the compound interest formula. For example, if I-290 had 2,000 cars per hour in 
1999, the 2020 forecast would be an 11% increase ({.0051+1]”), to a total of 2,225 cars per hour. 


3.1.3. Future Network 


To ensure that both sources complemented each other, the 1990 socio-economic numbers 
(population, employment, and dwelling units) were compared to the CTPS model 1990 socio- 
economic numbers. Since the data were similar, the trip generation numbers were used to 
forecast the increased traffic volumes from the proposed developments, while the trips forecasted 
by the CTPS Eastern Massachusetts Regional Model were added for the Interstates (1-290 and I- 
495) to include regional growth. The resulting forecasts included both proposed developments 
and regional growth. As shown in Figures 3-1 and 3-2, the future traffic growth at the I-495/ I- 
290 interchange will continue to be a problem at the merges and diverges. 
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In addition to the growth in trips from the proposed developments, the addition of a new 
connection to the network by way of Subdivision Way from Lucent Technologies may change 
the traffic patterns. Lucent employees currently must use Route 85 north to Cellucci Highway to 
access the interstates. With the new connection, Lucent employees could use Fitchburg Street to 
Cellucci Highway. The pattern change actually decreases the number of turning movements at 
Route 85 and Hudson Street and Route 85 and Cellucci Highway, but increases the turning 
movements at the Fitchburg Street/ Cellucci Highway intersection. Figures 3-3A, 3-3B, 3-4A 
and 3-4B shows this traffic pattern change when compared to the existing condition. Appendix 
E contains the trip generation for each proposed development and the traffic growth along I-495 
and I-290. 


Figures 3-5 and 3-6 shows the LOS for each intersection within the study area. When compared 
to the existing conditions, many of the intersections, both signalized and unsignalized, will 
experience lower LOS conditions. In some cases, Route 85 at unsignalized intersections might 
experience delays caused by left turning vehicles. 


3.2 CONCLUSION 


This chapter contained the description of the methods used to forecast the future 2020 volumes. 
These volumes will be entered into traffic analysis software to determine the type of 
improvements necessary to relieve future projected traffic congestion. 
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Figure 3-1: I-495/ I-290 Interchange 2020 AM Peak Hour Flows and LOS Analysis 
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Figure 3-5: 2020 No Build AM Peak Hour LOS 
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CHAPTER 4 DEVELOPMENT OF ALTERNATIVES 
ALTERNATIVES ANALYSIS 


4.0 INTRODUCTION 


This chapter introduces a range of alternatives to address the transportation problems identified 
in Chapter 2. These alternatives were based on the feasibility of construction, practical design, 
and improvement to the transportation network. Once developed, the environmental, land use, 
transportation, safety, and cost benefits and impacts will be evaluated. 


The selection of recommendations is covered in Chapter 5, based on the evaluation, input from 
the communities, and input from the public. 


41 DEVELOPMENT OF ALTERNATIVES AND ANALYSIS 


This section contains the Alternatives developed and analyzed for each issue area. The first area 
covered is the I-495/ I-290 interchange, followed by the following locations: 


Cellucci Highway between I-495 and Fitchburg Street 
Cellucci Highway/ Fitchburg Street 

Cellucci Highway/ Route 85 

Route 85/ Brigham Street 

Route 85 between Brigham Street and Broad Street 
Route 85/ Broad Street 

Route 85/ Wal-Mart Driveway 

Route 85/ Reservoir Street 

Route 85/ Hudson Street 

Fitchburg Street/ Sasseville Way 

Fitchburg Street between Sasseville Way and Cellucci Highway 


Chapter | contained a list of evaluation criteria developed to assess the benefits and impacts of 
each alternative proposed. Table 4-1 restates those criteria: 


Table 4-1: Evaluation Criteria 





























Criteria Measure 

Traffic Congestion Level of Service, Queue length 

Safety vehicle accidents 

Neighborhood Impacts noise; cut-through traffic 

Environmental Impacts Wetlands; archaeological and historic sites; etc. 
Business Considerations Access to existing and future development 

Cost and Schedule Total construction cost and timeframe 
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4.1.1 J1-495/ 1-290 Interchange 


Based upon the existing and forecasted counts, three ramps needed improvements: 
e J-495 S to I-290 W 
e 1-495 N to I-290 W 
e ]-290 E to 1-495 N 


I-495 S§ to 1-290 W 


ALTERNATIVE DEVELOPMENT 

One alternative (Figure 4-1) was developed to address two issues. The alternative includes 
redesigning the ramp to eliminate the extra vertical and horizontal curves and adds an additional 
lane. This alternative provides a two-lane ramp with a continuous radius of 1,075 feet. The 
steepest grade is +5.5% toward the end of the ramp nearest I-290, which complies with 
MassHighway standards. Two existing bridges would have to be widened and a new bridge, 
parallel to the existing I-495 structure, would be required. 


ALTERNATIVE ANALYSIS 

Traffic congestion would improve from LOS of E and F to LOS of A and B (Figures 4-2 and 4- 
3). The safety would be improved with a better turning radius and a continual curve to the right 
rather than the existing ramp with three curves (two to the right and one to the left). The 
neighborhood impacts would be minimal, although the ramp will pass close to a cemetery. The 
environmental impacts would include a wellhead protection area along the deceleration portion 
of the ramp along 1-495. The remainder of the ramp would follow close to the existing ramp; 
therefore, avoiding new impacts. The I-495 and I-290 corridor businesses will benefit with more 
capacity and fewer traffic jams during peak period hours. The estimated construction cost for 
this ramp would be approximately $4.2 million, with a long-term time frame for design and 
construction. Table 4-2 contains the level-of-service analysis: 


Table 4-2: Level-Of-Service I-495 South to I-290 West 


























Alternative Ramp Type | Computed Speeds | Passenger Cars/ Mile/Lane | LOS 
(MPH) 
AM PEAK PERIOD 
No Build Off 56 41 E 
On 63 15 B 
Alternative 1 Off 59 12 B 
On 65+ <l A 
PM PEAK PERIOD 
No Build Off 54 41 F 
On 29 33 F 
Alternative 1 Off 58 13 B 
On 65+ <l A 
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e Alternative 1: AM Peak Hr Flows and LOS 


Figure 4-2: [-495/ I-290 Interchan 
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I-495 N to 1-290 W 


Three alternatives were developed for this ramp, each diverging with the I-495 northbound to 
Cellucci Highway eastbound ramp to address the capacity issue: 


ALTERNATIVE DEVELOPMENT 

Option 1: This alternative (Figure 4-1) consists of a two-lane, right-hand exit with a radius of 
1,120 feet. The ramp would require the construction of one bridge over I-495 and I-290 EB, and 
the widening of one bridge on J-290. This ramp would merge on the left side of I-290 WB 
beyond the merge of the I-495 S to I-290 W on-ramp merge. 


Option 2: This alternative (Figure 4-4) consists of a two-lane, right-hand exit with a radius of 
500 feet. It would require the construction of a new bridge over Cellucci Highway and would 
merge on the left side of 1-290 WB across from the existing merge. The grade would be more 
than 5%. 


Option 3: This alternative (Figure 4-7) is similar to Option 2, in that it consists of a two-lane, 
right-hand exit with a radius of 500 feet, with a bridge over Cellucci Highway, and a merge on 
the left side of I-290 WB. It would require blasting through a significant amount of ledge and 
have a grade less than 4%. 


ALTERNATIVE ANALYSIS 

Alternative 1: This alternative (Figure 4-1, 4-2, and 4-3) would improve traffic conditions from 
a LOS of F to a LOS of B. The safety would be improved with a better radius and banked 
elevation (fly-over) structure to handle high-speed volumes. The acceleration and deceleration 
space would be substantially lengthened, thus increasing the time available to diverge and merge. 
In addition, the weaving problem between the existing ramp and the Cellucci Highway 
westbound to I-495 southbound would be eliminated. The neighborhood impacts would include 
some increased noise levels to the nearby homes, with an elevated ramp just over 550 feet from 
the homes. The environmental impacts would be minimal, with the ramp following close to 
existing roads. The business community along I-495 and I-290 would benefit from an improved 
ramp connection. The estimated construction cost for this alternative would be approximately 
$8.4 million, with a long-term time frame for design and construction. 


Alternative 2: This alternative (Figure 4-4, 4-5, and 4-6) would improve traffic conditions from 
a LOS of F to a LOS of B. The safety benefit would be minimal since the existing loop ramp 
would be replaced with a reverse curve. The environmental concerns would be minimal, with 
the bedrock untouched and alignment traversing a former ramp right-of-way. The neighborhood 
impacts would be minimal with the ramp remaining away from the residential homes. The 
business community along the I-495 and I-290 corridors would benefit with a higher capacity 
ramp. The estimated construction cost for this ramp would be approximately $2.5 million, with a 
long-term time frame for design and construction. 
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Figure 4-5: I-495/ I-290 Interchange Alternative 2: AM Peak Hr Flows and LOS 
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Alternative 3: This alternative (Figure 4-7, 4-8, and 4-9) would improve traffic conditions from 
a LOS of F to a LOS of B. The safety benefit would be noticeable with the removal of the 
existing loop ramp and a new ramp with a better radius. The neighborhood impacts include 
elevated noise levels for a few homes near the diverge with I-495 north. A strip of land, owned 
by the City of Marlborough, would need to be purchased southeast of the existing interchange. 
The environmental impacts would involve clearing a wooded area and removing some bedrock 
in the median of Cellucci Highway. The business community along the I-495 and I-290 
corridors would benefit with a higher capacity ramp. The estimated construction cost for this 
improvement would be approximately $2.6 million, with a long-term time frame for design and 
construction. Table 4-3 contains the level-of-service analysis for the three alternatives. 


Table 4-3: Level-Of-Service I-495 North to I-290 West 





















































Alternative Ramp Type | Computed Speeds | Passenger Cars/ Mile/Lane | LOS 
(MPH) 
AM PEAK PERIOD 
No Build Off 57 22 C 
On 30.78 34.45 D 
Alternative 1 Off 59 9 A 
On 66 <l A 
Alternative 2 Off 59 9 A 
On 65+ <l A 
Alternative 3 Off 59 9 A 
On 65+ <l A 
PM PEAK PERIOD 
No Build Off 55 29 F 
On 25.70 74.79 F 
Alternative 1 Off 57 18 B 
On 45 <1 A 
Alternative 2 Off 57 18 B 
On 65+ <l A 
Alternative 3 Off 57 18 B 
On 65+ <l A 
I-290 E to I-495 N 


Three alternatives were developed to improve this move, each merging with the Cellucci 
Highway west to I-495 north ramp prior to the I-495 north merge. The alternatives were 
developed to address safety and operational improvements: 


ALTERNATIVE DEVELOPMENT 

Alternative 1: This alternative (Figure 4-1) consists of a two-lane, right-hand exit with a radius 
of 1,100 feet. The ramp would merge with the existing on-ramp before merging with I-495 NB. 
It would be necessary to widen one existing bridge and construct seven new bridges. 


Alternative 2: This alternative (Figure 4-4) consists of a two-lane, left-hand exit with a radius of 
1,100 feet. This ramp would require the widening of two existing bridges and the construction of 
five new bridges. 
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Figure 4-8: I-495/ I-290 Interchange Alternative 3: AM Peak Hr Flows and LOS 
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Alternative 3: This alternative (Figure 4-7) includes a two-lane, right-hand exit. The ramp 
would loop around the entire existing interchange and require the widening of two bridges and 
the construction of six new bridges. The radius of the curve would be 1,065 feet. 


ALTERNATIVE ANALYSIS 

Alternative 1: This alternative (Figure 4-1, 4-2, and 4-3) would improve traffic conditions from 
a LOS of F to a LOS of B. The safety conditions would be improved with a 1,100-foot radius 
ramp, super-elevated to handle high-speed traffic. The acceleration and deceleration lanes would 
be lengthened; therefore, vehicles would have more time to merge and diverge. The 
neighborhood impacts would include increased noise along the fly-over portion, with a few 
homes located just over 400 feet away. The environmental concerns would include a wellhead 
protection zone to the north. The business community along I-495 and I-290 would benefit with 
the new ramp, since it would have a higher capacity and truck rollovers would be greatly 
reduced, if not eliminated. The estimated construction cost for this ramp would be 
approximately $13.6 million, with a long-term time frame for design and construction. 


Alternative 2: This alternative (Figure 4-4, 4-5, and 4-6) would improve traffic conditions from 
a LOS of F to a LOS of B. The safety benefits of this ramp include a 1,100-foot radius and 
increased acceleration and deceleration lanes. There will be a left exit with this ramp that would 
require signs well in advance of the deceleration lane start. The neighborhood impacts would 
include potential noise impacts to the homes on the southwestern side of the interchange. The 
environmental impacts would include a wellhead protection zone at the northern portion of the 
ramp. The I-495 and I-290 corridor business community would benefit from the increased 
capacity. Truck rollovers would be greatly reduced, if not eliminated. The estimated 
construction cost for this ramp would be approximately $9 million, with a long-term frame for 
design and construction. 


Alternative 3: This alternative (Figure 4-7, 4-8, and 4-9) would improve traffic from a LOS of 
F to a LOS of B. The safety benefits of this ramp include a 1,065-foot radius curve and 
increased acceleration and deceleration lanes. The neighborhood impacts would be significant, 
with a piece of this ramp crossing the land where a new residential development is planned. It 
would also pass less than 100 feet from the homes in the interchange’s southwestern comer. The 
environmental impacts would include removing some bedrock from the interchange’s eastern 
side and impacting municipal conservation lands. In addition, a wellhead protection zone would 
be impacted at the I-495 merging area. The I-495 and I-290 business community would benefit 
from increased capacity. Truck rollovers would be greatly reduced, if not eliminated. The 
estimated construction cost would be approximately $7.5 million, with a long-term time frame 
for design and construction. Table 4-4 contains the level-of-service analysis for the three 
alternatives. 


Appendix D contains the LOS for each alternative with one-lane ramps instead of two. When 
compared to the analysis for two-lane ramps, it is clear that one-lane ramps would have a level of 
service of F. Appendix G contains the highway capacity software analysis for the I-495/ I-290 
interchange. 
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Table 4-4: Level-Of-Service I-290 East to I-495 North 






































Alternative Ramp Type | Computed Speeds | Passenger Cars/ Mile/Lane | LOS 
(MPH) 
AM PEAK PERIOD 

No Build Off 46 43 F 
On 53 37 E 

Alternative 1 Off 54 <l A 
On 61 20 B 

Alternative 2 Off 58 <l A 
On 61 20 B 

Alternative 3 Off 54 <l A 
On 61 20 B 

PM PEAK PERIOD 

No Build Off 46 27 F 
On 54 37 E 

Alternative 1 Off 56 <l A 
On 62 20 B 

Alternative 2 Off 59 <l A 
On 62 20 B 

Alternative 3 Off 56 <l A 
On 62 20 B 




















4.1.2 Cellucci Highway Between I-495 and Fitchburg Street 


ALTERNATIVE DEVELOPMENT 
This section of road is comprised of two lanes. One alternative (Figure 4-10-A and Figure 4-10- 
B) was developed to increase the capacity of Cellucci Highway. The alternative would include 
widening the road from two lanes to four lanes, and widening the bridge over Pleasant Street to 
accommodate the extra travel lanes. 


ALTERNATIVE ANALYSIS 

The traffic congestion would be improved from a LOS of E to LOS of B for both time periods. 
In addition to the HCS analysis, SimTraffic simulations showed a substantial back up on the 
westbound side of Cellucci Highway, caused by the merge, west of Fitchburg Street. At the 50% 
queue length simulation, traffic queued into and through the Route 85 intersection. At the 95% 
queue length simulation, traffic queued past Route 85 and backed-up to the entrance of Intel. 
Table 4-5 contains the level-of-service results for the Cellucci Highway corridor between I-495/ 
1-290 and Fitchburg Street. 


Table 4-5: Level-Of-Service along Cellucci Highway 




















Alternative Direction Service Flow V/C ratio OR Passenger Cars/ LOS 
Rate Adjusted Speed Mile /Lane 
AM PEAK PERIOD 
Existing EB 1333 S1 N/A D 
WB 889 34 N/A D 
No Build EB 2310 92 N/A E 
WB 1190 47 N/A D 
Alternative 1 EB 1166 59.8 19.5 B 
WB 591 59.8 9.9 A 
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Figure 4-10-B: Cellucci Highway, I-290/ I-495 to Fitchburg Street 
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Table 4-5: Level-Of-Service along Cellucci Highway (continued) 

















PM PEAK PERIOD 
Existing EB 1227 45 N/A D 
WB 1329 49 N/A D 
No Build EB 1563 .60 N/A E 
WB 2249 .86 N/A E 
Alternative 1 EB 792 59.8 13.3 B 
WB 1122 59.8 18.8 B 























The safety would be improved with the elimination of merging points at either end of Cellucci 
Highway. The neighborhood impacts would be minimal, since no homes are adjacent to the 
highway, except a few existing homes along Pleasant Street near the Cellucci Highway overpass. 


Environmental impacts would be minimal, since the existing land alongside Cellucci Highway 
has already been cleared when the highway was first built. There might be some other issues 
regarding a highway widening project that might need further investigation through an 
Environmental Impact Report. 


Area businesses would benefit with improved traffic conditions from I-495/ I-290. Any new 
development would benefit with the transportation infrastructure able to handle more capacity. 


The estimated construction cost would be approximately $2.6 million, and would have a long- 
term time frame for design and construction. Appendix H contains the highway capacity 
software analysis for Cellucci Highway 


4.1.3 Cellucci Highway and Fitchburg Street 


This intersection has some planned improvements scheduled as part of the Lucent Technology 
expansion mitigation. Three additional alternatives were developed to improve traffic flow. 
Two of them are improvements to the existing signalized design, and one is a grade separation 
concept. 


ALTERNATIVE DEVELOPMENT 

Planned Improvements: As part of the mitigation to handle the increased traffic from the new 
Lucent Technology driveway, the following design (Figure 4-11) is under development: The 
northbound Fitchburg Street approach would include widening to two lanes beginning 350 feet 
from the intersection with Cellucci Highway. At 190 feet from the intersection with Cellucci 
Highway, three turn bays would form two left turn bays and one right turn bay. The southbound 
jug-handle approach would be widened to accommodate two through lanes approximately 100 
feet prior to the intersection. Fitchburg Street southbound would be widened by one-lane for 
about 160 feet to accommodate the two-lane jug-handle traffic. 
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Alternative 1: This alternative (Figure 4-12) adds to the planned improvements by extending 
the jug-handle’s two through lanes an additional 200 feet, which will increase the number of 
vehicles the jug-handle can accommodate. 


Alternative 2: This alternative (Figure 4-13) includes Alternative 1 elements, plus extends the 
right turn bay along the Cellucci Highway eastbound approach by 200 feet, which will allow for 
more storage of vehicles making right turns onto Fitchburg Street southbound. 


Alternative 3: This alternative (Figure 4-14) grade separates Cellucci Highway from Fitchburg 
Street, with a diamond-type interchange constructed to allow all moves. The Cellucci Highway 
eastbound to Fitchburg Street southbound ramp would have a radius of 375 feet and a 1.2% 
downhill slope. The Fitchburg Street northbound to Cellucci Highway eastbound ramp would 
have a 310-foot radius, with a 1.5% uphill grade. The Cellucci Highway westbound to Fitchburg 
Street southbound ramp would follow a similar path as the existing jug-handle, with a radius of 
240 feet and a 1.6% downhill grade. This ramp would pass through a new signalized 
intersection, then travel under Cellucci Highway. The final ramp would connect Fitchburg Street 
northbound with Cellucci Highway westbound. Since the Assabet rail trail lies just west of 
Cellucci Highway, this ramp would be designed to accommodate the trail with a pedestrian 
phase provided at the signalized intersection on the north side of Cellucci Highway. The ramp 
would have a 75-foot radius and would rise up at a 2.4% grade to connect with Cellucci Highway 
westbound. The trail would run parallel to Fitchburg Street under Cellucci Highway, then turn to 
the west to return to the trails original alignment. The trail would pass under the Cellucci 
Highway eastbound off-ramp before continuing south. 


ALTERNATIVE ANALYSIS 

Planned Improvements: These improvements (Figure 4-11) would improve the intersection 
level of service by increasing the capacity of the intersection. It would also address safety 
concerns by separating the Fitchburg Street left turns from the jug-handle through moves. All 
existing moves would be retained; therefore, neighborhood impacts would remain unaffected. 
With a minor widening of the Fitchburg Street approach and jug-handle approach, environmental 
impacts would be minimal. Since the access will remain the same, the improved capacity would 
benefit the proposed developments along the Fitchburg Street corridor. The estimated 
construction cost of this improvement would be approximately $400,000. 


Alternative 1: This alternative (Figure 4-12) provides an add-on to the planned improvements 
by increasing the jug-handle capacity, thus improving the intersection level-of-service. Since the 
jug-handle re-striping would fall within the planned improvement pavement right-of-way, the 
evaluation of the rest of the criteria remains the same as the planned improvement evaluation. 
The estimated construction cost of this additional improvement would be less than $1,000 and 
would have a short-term time frame for design and construction. 
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Alternative 2: This alternative (Figure 4-13) provides an add-on that addresses a potential 
safety concern at the intersection. By providing a lengthened turning bay, right turning vehicles 
will have a chance to slow down with minimal through traffic interference. The traffic benefit 
would be small, with a slight improvement for the Cellucci Highway eastbound approach. The 
largest benefit would be safety, with a turning bay long enough to separate the right turning 
vehicles from the through vehicles. The neighborhoods would not be impacted by this 
alternative. The environmental impacts would be minor and businesses would benefit with a 
safer turning lane to access the Fitchburg Street corridor. The estimated construction cost of this 
alternative would be less than $75,000 and would have a medium-term time frame for design and 
construction. 


Alternative 3: This alternative (Figure 4-14) grade separates Cellucci Highway from Fitchburg 
Street, with one traffic light managing the Cellucci Highway westbound off-ramp/ on-ramp 
intersection. The LOS would improve from a LOS of C to a LOS of A. With a good design 
providing wide turns and high turning radius, the interchange would operate much safer than the 
existing intersection. The neighborhood impacts would be minimal with Fitchburg Street 
passing under Cellucci Highway. In addition, the Assabet Rail Trail would be diverted under 
Cellucci Highway next to Fitchburg Street, which would provide a much safer crossing than 
routing the trail through an isolated underpass, west of Fitchburg Street. Other neighborhood 
impacts such as cut-through traffic would not be an issue, since the interchange would replace an 
existing intersection, with all existing moves allowed. The environmental impacts would include 
the clearing of woodlands to build the ramps to highway standards. In addition, the ramp from 
Fitchburg Street to Cellucci Highway westbound might require cutting into the hill on the 
northside of Cellucci Highway. The businesses would benefit from this alternative with 
improved access to Cellucci Highway. The estimated construction cost of this alternative would 
be approximately $4.2 million and would have a long-term time frame for design and 
construction. 


Appendix H contains the highway capacity software analysis this alternative. Table 4-6 contains 
the queue length analysis for the signalized alternatives, and Table 4-7 contains the level-of- 
service analysis for all alternatives: 
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Table 4-6: Queue Lengths at Cellucci Highway and Fitchburg Street 

































































Alternative Direction Lane Grouping Storage Lane Lengths 95% Queue length 50% Queue Length 
(left/thru/right) Feet Vehicles Feet Vehicles Feet Vehicles 
AM PEAK PERIOD 
Planned NB L/L/R */200/200 */8/8 74/74/0 2/2/0 43/43/0 1/1/0 
Improvements SB T/T 750/154 30/6 190#/190# TT 109/109 4/4 
(No Build) EB T/T/R */*/80 */*/3 268/268/0 10/10/0 193/193/0 1/710 
WB T/T 629/629 25/25 180/180 WT 127/127 5/5 
Alternative 1 NB L/L/R */200/200 */8/8 T5#/75#/0 3/3/0 37/37/0 1/1/0 
SB T/T 750/349 30/13 160#/160# 6/6 86/86 3/3 
EB T/T/R */*/80 */*/3 221/221/0 8/8/0 151/151/0 6/6/0 
WB T/T 629/629 25/25 147/147 S/S 100/100 4/4 
Alternative 2 NB L/L/R */200/200 */8/8 T5#/75#/0 3/3/0 37/37/0 1/1/0 
SB T/T 750/349 30/13 160#/160# 6/6 86/86 3/3 
EB T/T/R */*/300 */*/12 221/221/0 8/8/0 151/151/0 6/6/0 
WB T/T 629/629 25/25 147/147 S/S 100/100 4/4 
Alternative 3 NB-EB _ | Off/ On ramp N/A N/A N/A N/A N/A N/A 
NB-WB | L/L/ On ramp 391/391 15/15 28/28 1/1 11/11 1/1 
EB — SB Off/ On ramp N/A N/A N/A N/A N/A N/A 
WB -—SB_ | Off-ramp/ L/L 565/ 310 22/12 43/43 1/1 22/22 1/1 
PM PEAK PERIOD 
Planned NB L/L/R */200/200 */8/8 324#/324#/0 12/12/0 209/209/0 8/8/0 
Improvements SB T/T 750/154 30/6 95/95 3/3 56/56 2/2 
(No Build) EB T/T/R */*/80 */*/3 291/291/0 11/11/0 215/215/0 8/8/0 
WB T/T 629/629 25/25 370#/370# 14/14 247/247 9/9 
Alternative 1 NB L/L/R */200/200 */8/8 324#/324#/0 12/12/0 209/209/0 8/8/0 
SB T/T 750/349 30/13 95/95 3/3 56/56 2/2 
EB T/T/R */*/80 */*/3 291/291/0 11/11/0 215/215/0 8/8/0 
WB T/T 629/629 25/25 370#/370# 14/14 247/247 9/9 
Alternative 2 NB L/L/R */200/200 */8/8 324#/324#/0 12/12/0 209/209/0 8/8/0 
SB T/T 750/349 30/13 95/95 3/3 56/56 2/2 
EB T/T/R */*/300 */*/12 291/291/0 11/11/0 215/215/0 8/8/0 
WB T/T 629/629 25/25 370#/370# 14/14 247/247 9/9 
Alternative 3 NB-EB _ | Off/ On ramp N/A N/A N/A N/A N/A N/A 
NB-WB | L/L/ On ramp 391/391 15/15 118/118 4/4 47/47 1/1 
EB —- SB Off/ On ramp N/A N/A N/A N/A N/A N/A 
WB-SB_ | Off-ramp/ L/L 565/310 22/12 28/28 1/1 14/14 1/1 
* Storage Bays greater than 1,000 feet (40 vehicles) 
# Queue length exceeds capacity 
Vehicle length equals 25 feet 
lengths less than 10 feet show as 0 vehicles 
lengths between 10 and 25 feet show as one vehicle 
lengths always rounded down to nearest whole number 
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Table 4-7: Level-Of-Service at Cellucci Highway and Fitchburg Street 






































Alternative Direction Lane Grouping Delay LOS Overall LOS/ Delay 
(left/thru/right) Seconds 
AM PEAK PERIOD 
Planned NB L/L/R 23.1/23.1/.6 CIC/A B 
Improvements SB T/T 28.2/28.2 C/C 
(No Build) EB T/T/R 18.9/18.9/2.4 | B/B/A 14.4 
WB T/T 14.6/14.6 B/B 
Alternative 1 NB L/L/R 24.2/24.2/.2 CIC/A B 
SB T/T 22.5/22.5 C/C 
EB T/T/R 15.8/15.8/2.4 | B/B/A 12.3 
WB T/T 12.1/12.1 B/B 
Alternative 2 NB L/L/R 24.2/24.2/.2 CIC/A B 
SB T/T 22.5/22.5 C/C 
EB T/T/R 15.8/15.8/2.4 | B/B/A 12.3 
WB T/T 12.1/12.1 B/B 
Alternative 3 NB-EB _ | Off/ On ramp N/A A/B A 
NB- WB | L/L/ On ramp 6.8 A/A/B 
EB-SB_ | Off/ On ramp N/A B/C 5.7 
WB -SB_ | Off-ramp/ L/L 5.3 B/A/A 
PM PEAK PERIOD 
Planned NB L/L/R 32.9/32.9/.6 C/C/A C 
Improvements SB T/T 31.1/31.1 C/C 
(No Build) EB T/T/R 22.6/22.6/.4 CIC/A 21.4 
WB T/T 26/26 C/C 
Alternative 1 NB L/L/R 32.9/32.9/.6 CIC/A C 
SB T/T 31.1/31.1 C/C 
EB T/T/R 22.6/22.6/.4 CIC/A 21.4 
WB T/T 26/26 C/C 
Alternative 2 NB L/L/R 32.9/32.9/.6 CIC/A C 
SB T/T 31.1/31.1 C/C 
EB T/T/R 22.6/22.6/.4 C/C/A 21.4 
WB T/T 26/26 C/C 
Alternative 3 NB-EB _ | Off/ On ramp N/A B/B A 
NB-WB | L/L/ On ramp 75 A/A/B 
EB-—SB_ | Off/ On ramp N/A B/B 75 
WB -SB_ | Off-ramp/ L/L 7.6 B/A/A 




















4.1.4 Cellucci Highway and Route 85 


This intersection was last improved in 1990, with the installation of a fully actuated signal and 
protected left turns for all moves. Four alternatives were developed to improve the capacity of 
this intersection in the future: 


ALTERNATIVE DEVELOPMENT 
Alternative 1: This alternative adjusts the signal timing to reflect the future demands. AM and 
PM volumes differ; therefore, the AM timing would differ from the PM timing sequence. 


Alternative 2: This alternative (Figure 4-15) improves the intersection by re-striping some of 
the approaches. The westbound Technology Drive approach would be re-striped to 
accommodate a 125-foot left turn bay and a 125-foot right turn bay. In addition, two through 
lanes would be re-striped starting 200 feet prior to the intersection. The Route 85 southbound 
lanes would be re-striped for two lanes south of the intersection for about 250 feet to better 
accommodate the southbound traffic. The northbound Route 85 approach would be re-striped to 





MassHighway Planning Page 4-23 November 2001 


Route 85 Connector Transportation Study 


| 
J 
1S 
co 
ee 





MassHighway Planning Page 4-24 November 2001 


Route 85 Connector Transportation Study 





accommodate a 230-foot left, through, and through/ right turn bay. No widening would be 
required to re-stripe these segments. The eastbound Cellucci Highway approach would be re- 
striped to accommodate two 200-foot left turn lanes with an additional 100-foot left turn bay 
extended from where the two lane left turn lanes end. 


Alternative 3: This alternative (Figure 4-16) includes all the re-striping improvements listed in 
Alternative 2, plus some minor widening to increase turn bays. The right turn, two through, and 
left turning bays along Route 85 southbound would be widened by about 75 feet to 250 feet to 
accommodate future demands. 


Alternative 4: This alternative (Figure 4-17) includes all the improvements listed in Alternative 
3, plus the Technology Drive approach would include a 125-foot left turn lane, a 225-foot right 
turn lane. In addition, two through lanes would be added starting 400 feet prior to the 
intersection with sidewalks as shown in green on the figure. 


ALTERNATIVE ANALYSIS 

Alternative 1: This alternative would provide an improvement in traffic level-of-service by 
raising the LOS from D to C. Safety, neighborhood impacts, environmental impacts, and 
businesses would be unaffected by this change. This alternative would cost approximately 
$1,000 and would have a short-term time frame. 


Alternative 2: This alternative (Figure 4-15) would improve the intersection’s level-of-service 
from LOS D to C. Safety would be improved with new striping identifying the storage bays. 
Neighborhood cut-through traffic could be reduced and access to nearby businesses could be 
improved with a better operating intersection. Since this alternative includes re-striping, not 
widening, environmental impacts would be negligible. The estimated construction cost for this 
alternative would cost less than $3,000 and would have a short-term time frame for design and 
construction. 


Alternative 3: This alternative (Figure 4-16) would provide a better level-of-service by 
separating turning traffic from through moves. The LOS would improve from a LOS of D to 
LOS of C. Safety would also be improved by separating these turning moves. Cut-through 
traffic would be minimized and business access would be improved with a better operating 
intersection. However, a driveway on the north side might be affected by widening the road. 
Minor environmental impacts may result from the widening. The estimated construction cost for 
these improvements would be less than $60,000 and would have a medium-term time frame for 
design and construction. 


Alternative 4: This alternative (Figure 4-17) would increase the amount of vehicle storage 
space along Technology Drive. The LOS would improve from a LOS of D to LOS of C. Safety 
would also be improved by lengthening the Technology Drive approach, by allowing motorists 
more time decide which lane to use. Cut-through traffic would be minimized and business 
access would be improved with a better operating intersection. However, a curb cut leading to 
the shopping center would either need to be removed or relocated. There are two other curb cuts 
connecting the shopping center to the road network. Since the area of the widening has already 
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Figure 4-16: and Route 85, 
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been developed, no adverse environmental impacts would be expected. The estimated 
construction cost for these improvements would be less than $85,000 and would have a medium- 
term time frame for design and construction. 


Table 4-8 contains the queue length analysis and Table 4-9 contains the level-of-service analysis: 
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Table 4-8: Queue Lengths at Cellucci Highway and Route 85 




































































Alternative Dir. Lane Storage Lane Lengths 95% Queue length 50% Queue Length 
Grouping Feet Vehicles Feet Vehicles Feet Vehicles 
(left/thru/right) 
AM PEAK PERIOD 
No Build NB _ | L/T/TR 130/*/130 5/*/5 280#/125/125 11/5/5 144/72/72 5/2/2 
SB_ | L/T/T/R 125/913/913/70 5/36/36/2 80/222/222/0 3/8/8/0 35/146/146/0 1/5/5/0 
EB | L/L/T/TR 200/200/*/* 8/8/*/* 235/235/236/236 9/9/9/9 149/149/157/157 5/5/6/6 
WB | L/T/T/R TS/*/*/75 3/*/*/3 60/137/137/26 2/5/5/1 23/85/85/0 1/3/3/0 
Alternative 1 NB_ | L/T/TR 130/*/130 5/*/5 215#/81/81 8/3/3 101/51/51 4/2/2 
SB_ | L/T/T/R 125/913/913/70 5/36/36/2 56/144/144/0 2/5/5/0 23/97/9710 1/3/3/0 
EB | L/L/T/TR 200/200/*/* 8/8/*/* 191#/191#/193#/193# WWW 106/106/98/98 4/4/3/3 
WB | L/T/T/R T5/*/*/75 3/*/*/3 41/91/91/18 1/3/3/1 15/56/56/0 1/2/2/0 
Alternative 2 NB_ | L/T/TR 230/*/230 9/*/9 232/110/110 9/4/4 134/66/66 5/2/2 
SB_ | L/T/T/R 125/913/913/70 5/36/36/2 77/216/216/0 3/8/8/0 32/133/133/0 1/5/5/0 
EB | L/L/T/TR 200/300/*/* 8/12/*/* 213/213/220/220 8/8/8/8 137/137/139/139 5/5/5/5 
WB | L/T/T/R 125/250/*/125 5/10/*/5 59/134/134/26 1/5/5/1 21/77/7710 1/3/3/0 
Alternative 3 NB_ | L/T/TR 230/*/230 9/*/9 202#/84/84 8/3/3 91/51/51 3/2/2 
SB_ | L/T/T/R 250/913/913/250 10/36/36/10 51/175#/175#/0 2/7/710 21/96/96/0 1/3/3/0 
EB_ | L/L/T/TR 200/300/*/* 8/12/*/* 157#/157#/130#/130# 6/6/5/5 91/91/76/76 3/3/3/3 
WB | L/T/T/R 125/250/*/125 5/10/*/5 38/83/83/18 1/3/3/1 14/50/50/0 1/2/2/0 
Alternative 4 NB_ | L/T/TR 230/*/230 9/*/9 179/95/95 7/3/3 104/58/58 4/2/2 
SB_ | L/T/T/R 250/913/913/250 10/36/36/10 62/228#/228#/0 2/9/9/0 25/116/116/0 1/4/4/0 
EB _ | L/L/T/TR 200/300/*/* 8/12/*/* 161/161/160/160 6/6/6/6 106/106/140/140 4/4/5/5 
WB | L/T/T/R 125/400/*/225 5/16/*/9 47/11 8#/118#/23 1/4/4/1 16/61/61/0 1/2/2/0 
PM PEAK PERIOD 
No Build NB | L/T/TR 130/*/130 5/*/5 161/515#/515# 6/20/20 84/3 19#/3 19# 3/12/12 
SB_ | L/T/T/R 125/913/913/70 5/36/36/2 86/252/252/0 3/10/10/0 36/156/156/0 1/6/6/0 
EB | L/L/T/TR 200/200/*/* 8/8/*/* 462#/462#/265/265 18/18/10/10 | 237/237/144/144 9/9/5/5 
WB | L/T/T/R T5/*/*/75 3/*/*/3 134/277/277/35 S/U/LI/1 66/183/183/8 2/7/7/0 
Alternative 1 NB | L/T/TR 130/*/130 5/*/5 159#/37 6#/376# 6/15/15 71/245/245 2/9/9 
SB_ | L/T/T/R 125/913/913/70 5/36/36/2 68/171/171/0 2/6/6/0 30/121/121/0 1/4/4/0 
EB | L/L/T/TR 200/200/*/* 8/8/*/* 308#/308#/149/149 12/12/5/5 193/193/89/89 117/313 
WB | L/T/T/R T5/*/*/75 3/*/*/3 126#/263#263#/28 5/10/10/1 56/161/161/4 2/6/6/0 
Alternative 2 NB _ | L/T/TR 230/*/230 9/*/9 161#/389#/389# 6/15/15 75/258/258 3/10/10 
SB_ | L/T/T/R 125/913/913/70 5/36/36/2 89#/188/188/0 3/7/710 33/134/134/0 1/5/5/0 
EB | L/L/T/TR 200/300/*/* 8/12/*/* 309#/309#/161/161 12/12/6/6 201/201/96/96 8/8/3/3 
WB | L/T/T/R 125/250/*/125 5/10/*/5 109/254#/254#/22 4/10/10/1 58/166/166/0 2/6/6/0 
Alternative 3 NB _ | L/T/TR 230/*/230 9/*/9 134#/333#/333# 5/13/13 60/207/207 2/8/8 
SB_ | L/T/T/R 250/913/913/250 10/36/36/10 81#/160/160/0 3/6/6/0 27/110/110/0 1/4/4/0 
EB | L/L/T/TR 200/300/*/* 8/12/*/* 269#/269#/126/126 10/10/5/5 162/162/67/67 6/6/2/2 
WB | L/T/T/R 125/250/*/125 5/10/*/5 92/235#/235#/20 3/9/9/0 46/137/137/0 1/5/5/0 
Alternative 4 NB | L/T/TR 230/*/230 9/*/9 131#/346#/346# 5/13/13 59/213#/213# 2/8/8 
SB | L/T/T/R 250/913/913/250 10/36/36/10 69#/161/161/0 2/6/6/0 26/111/111/0 1/4/4/0 
EB | L/L/T/TR 200/300/*/* 8/12/*/* 258#/258#/132/132 10/10/5/5 159/159/68/68 6/6/2/2 
WB | L/T/T/R 125/400/*/225 5/16/*/9 90/247#/247#/21 3/9/9/0 46/142#/142#/0 1/5/5/0 
= Storage Bays greater than 1,000 feet (40 vehicles) 
# Queue length exceeds capacity 


Vehicle length equals 25 feet 
lengths less than 10 feet show as 0 vehicles 
lengths between 10 and 25 feet show as one vehicle 
lengths always rounded down to nearest whole number 
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Table 4-9: Level-Of-Service at Cellucci Highway and Route 85 
























































Alternative Direction Lane Grouping Delay LOS Overall LOS/ Delay 
(left/thru/right) Seconds 
AM PEAK PERIOD 

No Build NB L/T/TR 43.4/17/17 D/B/B C 
SB L/T/T/R 39.8/28/28/1.4 D/C/C/A 
EB L/L/T/TR 37.8/37.8/26.7/26.7 D/D/C/C 23.8 
WB L/T/T/R 39.6/33.3/33.3/.8 D/C/C/A 

Alternative 1 NB L/T/TR 49.9/13.8/13.8 D/B/B Cc 
SB L/T/T/R 30.3/22/22/1.4 C/C/C/A 
EB L/L/T/TR 53.2/53.2/21.1/21.1 D/D/C/C 23.2 
WB L/T/T/R 32.2/24.5/24.5/.7 C/C/C/A 

Alternative 2 NB L/T/TR 40.7/16/16 D/B/B C 
SB L/T/T/R 40.7/27.7/27.7/1.4 D/C/C/A 
EB L/L/T/TR 34.2/34.2/22.9/22.9 C/C/C/C 22.0 
WB L/T/T/R 38.5/30.5/30.5/.8 C/C/IC/A 

Alternative 3 NB L/T/TR 45.9/15.2/15.2 D/B/B B 
SB L/T/T/R 26.7/27.3/27.3/1.4 C/C/C/A 
EB L/L/T/TR 31.2/31.2/16.7/16.7 C/C/B/B 19.4 
WB L/T/T/R 28.1/21.8/21.8/.7 C/C/C/A 

Alternative 4 NB L/T/TR 32/15.3/15.3 C/B/B B 
SB L/T/T/R 30.6/30.2/30.2/1.4 C/C/C/A 
EB L/L/T/TR 27.1/27.1/19.8/19.8 | C/C/B/B 19.4 
WB L/T/T/R 30.4/26.7/26.7/.9 C/C/C/A 

PM PEAK PERIOD 

No Build NB L/T/TR 41.2/53.4/53.4 D/D/D D 
SB L/T/T/R 40.9/32.9/32.9/.8 D/C/C/A 
EB L/L/T/TR 64.6/64.6/17.3/17.3 E/E/B/B 36.5 
WB L/T/T/R 46.9/37/37/12.9 D/D/D/B 

Alternative 1 NB L/T/TR 46.1/40.1/40.1 D/D/D C 
SB L/T/T/R 34.3/24.7/24.7/.8 C/C/C/A 
EB L/L/T/TR 53.4/53.4/11.5/11.5 D/D/B/B 30.9 
WB L/T/T/R 54.7/42.1/42.1/8.1 D/D/D/A 

Alternative 2 NB L/T/TR 43.8/38.4/38.4 D/D/D C 
SB L/T/T/R 53.7/27.7/27.71.8 DI/C/C/A 
EB L/L/T/TR 46.9/46.9/11.9/11.9 D/D/B/B 29.0 
WB L/T/T/R 41.3/37.3/37.3/.6 D/D/D/A 

Alternative 3 NB L/T/TR 35.6/35.3/35.3 D/D/D C 
SB L/T/T/R 52.2/24.8/24.8/.8 D/C/C/A 
EB L/L/T/TR 46.8/46.8/10/10 D/D/A/A 27.7 
WB L/T/T/R 34.4/40.4/40.4/.7 C/D/D/A 

Alternative 4 NB L/T/TR 48.3/34.5/34.5 D/C/C C 
SB L/T/T/R 55.5/22.9/22.9/.8 E/C/C/A 
EB L/L/T/TR 40/40/10.4/10.4 D/D/B/B 27.5 
WB L/T/T/R 31.7/47.1/47.1/.7 C/D/D/A 





4.1.5 Route 85 and Brigham Street 
Two alternatives were developed for this unsignalized intersection: 


ALTERNATIVE DEVELOPMENT 

Alternative 1: This alternative would require the addition of a 200-foot northbound left turn 
bay. It would require moving the northbound lane to the east about 15 feet. In addition, a 50- 
foot left turn lane for Houghton Street would be added. Figure 4-18 shows this alignment 
(sidewalks shown in green). 
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Alternative 2: This alternative (Figure 4-19) examines the possibility of signalizing the 
intersection, with the same geometric improvements outlined in alternative 1. Sidewalks are 
shown in green. 


ALTERNATIVE ANALYSIS 

Alternative 1: This alternative (Figure 4-18) would improve the level-of-service, especially the 
left turning vehicles that sometimes back-up Route 85 north while waiting for a safe gap. The 
LOS would be improved from LOS F to LOS D. The safety improvements include separating 
the left turns from the through moves. Neighborhood impacts would include taking land strips 
around the intersection to widen the road to accommodate an additional lane. Environmental 
concerns would be minor, as the adjacent property frontages are developed. Business 
considerations would be negligible. The estimated construction cost for this alternative would be 
less than $40,000 and would have a medium-term time frame for design and construction. 


Alternative 2: This alternative (Figure 4-19) would improve overall level-of-service; however, 
this alternative would create delay for southbound Route 85 traffic, with a traffic signal 
periodically stopping traffic along Route 85. Safety would be addressed by controlling all 
approaches and avoiding vehicles yielding on left turns. The neighborhood impacts would not 
only include strip takings, but visual impacts of a traffic light located in a dense residential area. 
The environmental impacts would be minor, with the property takings affecting developed land. 
The business community would benefit from a better operating intersection. The estimated 
construction cost for this alternative would be less than $400,000 and have a medium-term time 
frame for design and construction. Table 4-10 contains the level-of-service analysis for both 
alternatives. 


Table 4-10: Level-Of-Service at Route 85 and Brigham Street 


























Alternative Direction Lane Grouping Delay LOS 
(left/thru/right) Seconds 
AM PEAK PERIOD 

No Build NB LT 10.8 B 
SB TR 0 A 
EB LR 59.1 F 

Alternative 1 NB L/T 10.8/0 B/A 
SB TR 0 A 
EB LR 31.8 D 

Alternative 2 NB L/T 2/1.7 A/JA 
SB TR 17.2 B 
EB LR 9.2 A 

PM PEAK PERIOD 

No Build NB LT 9.8 A 
SB TR 0 A 
EB LR 137.3 F 

Alternative 1 NB L/T 9.8/0 A/JA 
SB TR 0 A 
EB LR 28.5 D 

Alternative 2 NB L/T 1.9/3.6 A/A 
SB TR 17.8 B 
EB LR 1.9 A 




















In addition to traffic analysis, we conducted a signal warrant analysis to justify the need for 
signalizing the intersection. There are eleven warrants outlined in the Manual for Uniform 
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Figure 4-19: Route 85 and Brigham Street, Alternative 2 
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Traffic Control Measures. The first two warrants tend to be used as a primary measure, with the 
remaining nine warrants adding more justification for a signal. Meeting one or more warrants is 
not in itself justification for a signal, just a means to evaluate the need. Table 4-11 contains the 
warrant analysis. This intersection met five warrants. 


Table 4-11: Route 85 and Brigham Street Signal Warrant Analysis 














Warrants Requirement YES | NO Comments 

Oe 500 Vehicles/ Hour Major St. v Major App. 1,270 (AM), 1,650 (PM) 
150 Vehicles/ Hour Minor St. v Minor App. 190 (AM), 180 (PM) 

Warrant 2 750 Vehicles/ Hour Major St. v Major App. 1,270 (AM), 1,650 (PM) 
75 Vehicles/ Hour Minor St. v Minor App. 190 (AM), 180 (PM) 
100 Pedestrians/ 4 hours v 

Wanant 190 Pedestrians/ Hour 7 iheowces 

Warrant 4 School Crossings N/A | N/A | N/A 

Warrant 5 Platoon Control v Broad Street Signal nearby 

Warrant 6 5 Accidents/ Year v <5 accidents /year 

Warrant 7 Major Routes Intersection v Not a major intersection 

Warrant 8 80% of Warrants 1&2 v Already satisfied #land #2 

Warrant 9 Four Hour Volumes - - Data not Obtained 
Exceeds 4 vehicle hours delay v Greater than 6 vehicle hours 

Warrant 10 | Minor approach over 120 vph v Minor App. 190 (AM), 180 (PM) 
Entering intersection over 650 vph v 1,460 (AM), 1,830 (PM) 

Wanant 11 Must exceed curve on Figure 4-5 in wy Exceeded curve (high volumes on 
MUTCD Manual both approaches) 























4.1.6 Route 85 Between Brigham Street and Broad Street 


ALTERNATIVE DEVELOPMENT 
This section of road passes many commercial developments on both sides; therefore, two 
widening alternatives were developed. 


Alternative 1: This alternative includes a two-way center left turn lane (Figure 4-20-A and 
Figure 4-20-B). The lane would extend from just north of Broad Street (at the point where the 
number of southbound lanes increases to two) to just south of Brigham Street (at the point where 
the northbound left turn bay would begin). 


Alternative 2: This alternative widens the shoulders to six feet and widens the lanes to a full 
twelve feet. The widening would take place from Houghton Street to just north of Broad Street 
Figures 4-21-A and 4-21-B show this alternative (sidewalks shown in green). 


ALTERNATIVE ANALYSIS 

Alternative 1: The level-of-service with a center turn lane would improve from many failing 
moves to just a few, since left turning vehicles would be separated from through moves (Figures 
4-22 and 4-23). Also, vehicles attempting to enter Route 85 could cross one lane and accelerate 
to merge into the other lane. This move would improve the traffic conditions and provide a safer 
means of traveling through this commercial corridor. On the other hand, providing a shared 
middle lane could increase the risk of head-on collisions from two vehicles heading in opposite 
directions attempting left turns from the same location. 
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Route 85, Houghton Street to Broad Street, Alternative 1 
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Route 85, Houghton Street to Broad Street, Alternative 2 
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Figure 4-22: Route 85 (Commercial Strip) 2020 No Build PM LOS 
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Figure 4-23: Route 85 (Commercial Strip) 2020 Alternative 1 PM LOS 
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The neighborhood impacts would be improved with less peak hour congestion; however, the 
homes along Route 85 would be visually impacted with a wider road in front of their homes. In 
some sections of this corridor, residential and commercial strip takings would be necessary to 
carry a three lane cross section, with an additional 20 feet required from each side of Route 85. 


The business community would benefit from better access; although, to widen the road, parking 
spots adjacent to Route 85 would be lost. In addition, Cumberland Farms would need to alter 
their access driveways to permit only right turns in at their southern driveway, with all moves 
possible at their northern driveway. This would separate the Cumberland Farms moves from the 
Victory Market shopping center moves. Brooks Pharmacy would need to restrict access to their 
parking lot through the northern driveway just north of the “Brooks” sign. This would allow for 
more room for left turning vehicle queuing space at the Giasson Street intersection. 


The estimated construction cost for this alternative would be less than $500,000 and has a 
medium-term time frame for design and construction. Table 4-12 contains the level-of-service 
analysis. Appendix F contains the turning movement counts along the Route 85 commercial 
strip; Appendix J contains the highway capacity software analysis for the Route 85 commercial 
strip. 


Alternative 2: The level-of-service with a widened two-lane cross section would improve from 
many failing moves to just a few, since left and right turning vehicles could be passed with 
minimal delay (Figures 4-22 and 4-24). Vehicles attempting to enter Route 85 would continue to 
wait for gaps in both directions before entering; however, with mainline congestion reduced, the 
number of safe gaps should improve. 


The neighborhood impacts would be improved with less peak hour congestion; however, the 
homes along Route 85 would be visually impacted with a wider road in front of their homes. In 
some sections of this corridor, residential and commercial strip takings would be necessary to 
carry a widened two-lane cross section, with an additional 14 feet required from each side of 
Route 85. 


The business community would benefit from better access; although, to widen the road, parking 
spots adjacent to Route 85 would be lost. In addition, Cumberland Farms would need to alter 
their access driveways to permit only right turns in at their southern driveway, with all moves 
possible at their northern driveway. This would separate the Cumberland Farms moves from the 
Victory Market shopping center moves. Brooks Pharmacy would need to restrict access to their 
parking lot through the northern driveway just north of the “Brooks” sign. This would allow for 
more room for left turning vehicle queuing space at the Giasson Street intersection. 


The estimated construction cost for this alternative would be approximately $225,000 and has a 
medium-term time frame for design and construction. Table 4-12 contains the level-of-service 
analysis: 
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Figure 4-24: Route 85 (Commercial Strip) 2020 Alternative 2 PM LOS 
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Table 4-12: PM Level-Of-Service along Route 85 between Broad Street and Brigham Street 












































Alternative | Intersection Lane Grouping Delay LOS 
(left/thru/right) (Seconds) 
NB SB EB WB NB SB EB WB NB SB EB | WB 
No Build Rt. 85 and Burger K. South LT TR L/R - 9.5 None | 13.4 - A A B - 
Rt. 85 and Burger K. North LT TR L/R - 9.6 None | 20.4 - A A C - 
Rt. 85 and Applebees TR T - R None | None - 21.3 A A - C 
Rt. 85 and Durand LT TR L/R - 9.4 None 13.6 - A A B - 
Rt. 85 and Victory P. South | LTR | LTR | LT/R | LT/R 9.9 10.3. | 498.2 | 352.7 A B F F 
Rt. 85 and Victory P. North LT TR L/R - 9.5 None | 632.4 - A A F - 
Rt. 85 and American Auto LT TR L/R - 9.5 None 13.4 - A A B - 
Rt. 85 and Giasson Street TR LT - LR None | 11.8 - 157.2 A B - F 
Rt. 85 and Brooks LT TR L/R - 9.7 None | 23.8 - A A Cc 
Rt. 85 and Video Store LT TR L/R - 9.5 None | 21.0 - A A Cc - 
Rt. 85 and Donuts Exit T T L/R - None | None | 21.7 - A A C - 
Rt. 85 and Donuts Entrance LT TR - - 9.6 None - - A A - - 
Rt. 85 and Houghton Street TR LT - LR None | 11.8 - 304.4 A B - F 
Alternative | Rt. 85 and Burger K. South L/T TR L/R - 9.5~ | None | 11.6 - A/A A B - 
1 Rt. 85 and Burger K. North L/T TR L/R - 9.6~ | None | 12.0 - A/A A B - 
Rt. 85 and Applebees TR T - R None | None - 21.3 A A - C 
Rt. 85 and Durand L/T TR L/R - 9.4~ | None | 11.6 - A/A A B - 
Rt. 85 and Victory P. South | L/TR TR L/R - 10.1~ | None | 17.7 - B/A A C - 
Rt. 85 and Cumberland TR L/T - L/R_ | None |} 10.1~ - 17.6 A B/A - Cc 
Rt. 85 and Victory P. North L/T TR L/R - 9.5~ | None | 45.8 - A/A A E - 
Rt. 85 and American Auto L/T TR L/R - 9.5~ | None 11.6 - A/JA A B - 
Rt. 85 and Giasson Street TR L/T - LR None | 11.8~ - 49.3 A B/A - E 
Rt. 85 and Brooks L/T TR L/R - 9.7~ | None | 12.7 - A/A A B - 
Rt. 85 and Video Store L/T TR L/R - 9.5~ | None 11.9 - A/JA A B - 
Rt. 85 and Donuts Exit T T L/R - None | None 12.1 - A A B - 
Rt. 85 and Donuts Entrance L/T TR - - 9.6~ | None - - AIA A - - 
Rt. 85 and Houghton Street TR L/T - LR None | 11.8~ - 50.2 A B/A - F 
Alternative | Rt. 85 and Burger K. South L/T TR L/R - 9.5~ | None | 13.4 - A/A A B - 
2 Rt. 85 and Burger K. North L/T TR L/R - 9.6~ | None | 13.8 - A/A A B - 
Rt. 85 and Applebees TR T - R None | None - 20.8 A A - C 
Rt. 85 and Durand L/T TR L/R - 9.4~ | None 13.5 - AIA A B - 
Rt. 85 and Victory P. South | L/TR TR L/R - 10.1~ | None | 46.1 - B/A A E - 
Rt. 85 and Cumberland TR L/T - L/R_ | None |} 10.1~ - 25.7 A B/A - D 
Rt. 85 and Victory P. North L/T TR L/R - 9.5~ | None | 526.8 - AIA A F - 
Rt. 85 and American Auto L/T TR L/R - 9.4~ | None 13.4 - AIA A B - 
Rt. 85 and Giasson Street TR L/T - LR None | 11.8~ - 129 A B/A - F 
Rt. 85 and Brooks L/T TR L/R - 9.7~ | None | 22.9 - A/A A C - 
Rt. 85 and Video Store L/T TR L/R - 9.5~ | None | 20.8 - AIA A Cc - 
Rt. 85 and Donuts Exit T T L/R - - - 21.7 - A A C - 
Rt. 85 and Donuts Entrance L/T TR - - 9.6~ | None - - AIA A - - 
Rt. 85 and Houghton Street TR L/T - LR None | 11.8~ - 251.4 A B/A - F 















































No build delays for north and southbound Route 85 due to left turning traffic. 
~ Delays for left turning traffic only. Through traffic should operate without delay. 


In addition to the two alternatives, a signal warrant analysis was conducted for the Houghton and Giasson 
Street intersections. Houghton Street met two of the warrants, while Giasson Street met four warrants. 
As stated before, meeting one or more warrants is not in itself justification for a signal, just a means to 
evaluate the need. Table 4-13 and 4-14 contains the warrant analysis for both intersections. 
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Table 4-13: Route 85 and Houghton Street Signal Warrant Analysis 







































































Warrants Requirement YES | NO Comments 
Warant 500 Vehicles/ Hour Major St. v Major App. 1,831 (PM) 
150 Vehicles/ Hour Minor St. v Minor App. 115 (PM) 
Warrant 2 750 Vehicles/ Hour Major St. v Major App. 1,831 (PM) 
75 Vehicles/ Hour Minor St. v Minor App. 115 (PM) 
100 Pedestrians/ 4 hours v 
ae 190 Pedestrians/ Hour rai patie 
Warrant 4 School Crossings N/A | N/A | N/A 
Warrant 5 Platoon Control v Broad Street Signal nearby 
Warrant 6 5 Accidents/ Year v <5 accidents /year 
Warrant 7 Major Routes Intersection v Not a major intersection 
Warrant 8 80% of Warrants 1&2 v Warrant #1 still not satisfied 
Warrant 9 Four Hour Volumes - - Data not Obtained 
Exceeds 4 vehicle hours delay v Greater than 9 vehicle hours 
Warrant 10 | Minor approach over 120 vph v Minor App. 115vph (PM) 
Entering intersection over 650 vph v 1,946 vph (PM) 
Warrant 11 Must exceed curve on Figure 4-5 in yo Exceeded curve (high volumes on 
MUTCD Manual major approach) 





Table 4-14: 


Route 85 and Giasson Street Signal Warrant Analysis 







































































Warrants Requirement YES | NO Comments 
Warant 500 Vehicles/ Hour Major St. v Major App. 1,844 (PM) 
150 Vehicles/ Hour Minor St. v Minor App. 130 (PM) 
Warrant 2 750 Vehicles/ Hour Major St. v Major App. 1,844 (PM) 
75 Vehicles/ Hour Minor St. v Minor App. 130 (PM) 
100 Pedestrians/ 4 hours v 
Nae 190 Pedestrians/ Hour ra aia 
Warrant 4 School Crossings N/A | N/A | N/A 
Warrant 5 Platoon Control v Broad Street Signal nearby 
Warrant 6 5 Accidents/ Year v <5 accidents /year 
Warrant 7 Major Routes Intersection v Not a major intersection 
Warrant 8 80% of Warrants 1&2 v Both satisfied with 80% of #land #2 
Warrant 9 Four Hour Volumes - - Data not Obtained 
Exceeds 4 vehicle hours delay v Greater than 5 vehicle hours 
Warrant 10 | Minor approach over 120 vph v Minor App. 130 vph (PM) 
Entering intersection over 650 vph v 1,974 vph (PM) 
Warrant 11 Must exceed curve on Figure 4-5 in Jf Exceeded curve (high volumes on 
MUTCD Manual major approach) 





4.1.7 Route 85 and Broad Street 


Three alternatives were developed for this intersection last improved in 1990: 


ALTERNATIVE DEVELOPMENT 


Alternative 1: This alternative includes improving the signal timings, including separate AM 


and PM timing sequences. 
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Alternative 2: This alternative (Figure 4-25) includes widening the Broad Street approach with 
two 200-foot approach lanes. The left lane would be for left turns only and the right lane would 
be for shared left/ right turns. The Route 85 northbound approach would be striped for two 
lanes, the left lane for through moves and the right lane for right turns onto Broad Street. The 
Route 85 southbound approach would have two striped lanes, the right lane for through moves 
and the left lane for shared through/ left turns. Sidewalks are shown in green. 


Alternative 3: This alternative improves the intersection by widening the southbound Broad 
Street approach for two 200-foot lanes. Both lanes would be for left turns only, while right turns 
would use the connector road, just south of the bank. Another improvement includes adding a 
right turn arrow for continuous right turns from Route 85 northbound to Broad Street. The 
southbound Route 85 lanes would be striped for two lanes, the right lane for through moves and 
the left lane for shared through/ left turns. A protected left turn phase would be added for this 
approach. Finally, a pedestrian phase would be added to the intersection. Figure 4-26 shows this 
alternative (sidewalks shown in green). 


ALTERNATIVE ANALYSIS 

Alternative 1: This alternative would provide minor improvement in the level-of-service. The 
remaining criteria would not be affected as signal timing would not change access, widen the 
road, or affect the safety of the intersection. The estimated cost for this alternative would be 
approximately $1,000 and has a short-term time frame. 


Alternative 2: This alternative would improve the intersection’s level-of-service from D to B 
and reduce congestion. The improved Broad Street approach would have a minimal affect on 
safety. The neighborhood impacts would be reduced, with traffic remaining on Broad Street to 
reach Route 85, rather than cutting through local streets to avoid the intersection. The 
environmental impacts would be minimal, since the abutting properties have been developed. 
The businesses might be slightly impacted with a small loss of parking spaces due to the 
widening. The estimated construction cost for this alternative would be less than $40,000 and 
has a medium-term time frame for design and construction. 


Alternative 3: This alternative would improve the intersection’s level-of-service from D to B 
and reduce congestion. In addition, separating right and left turn movements from the Broad 
Street approach would improve safety by allowing both left turn lanes to operate free of right 
turning traffic. The neighborhood would benefit with traffic remaining on Broad Street and 
using this intersection rather than cutting through to Route 85 another way. There would be 
minimal environmental impacts, since abutting properties have been developed. The businesses 
might be slightly impacted with a small strip of right-of-way necessary to add the second left 
lane on Broad Street. The estimated construction cost for this alternative would be less than 
$40,000 and has a medium-term time frame for design and construction. 


Table 4-15 contains the queue length analysis; Table 4-16 contains the level-of-service analysis: 
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Figure 4-25: Route 85 and Broad Street, Alternative 2 
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Figure 4-26: Route 85 and Broad Street, Alternative 3 
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Table 4-15: Queue Lengths at Route 85 and Broad Street 




















































































































Alternative Direction Lane Storage Lane Lengths 95% Queue length 50% Queue Length 
Grouping Feet Vehicles Feet Vehicles Feet Vehicles 
(eft/thru/right) 
AM PEAK PERIOD 
No Build NB T/R 913/913 36/36 144/28 S/1 88/0 3/0 
SB LT/T 156/* 6/* 156/156 6/6 111/111 4/4 
WB LR Z - 408# 16 161 6 
Alternative 1 NB T/R 913/913 36/36 153/0 6/0 84/0 3/0 
SB LT/T 156/* 6/* 162/162 6/6 105/105 4/4 
WB LR 7 . 250# 10 105 4 
Alternative 2 NB T/R 913/913 36/36 112/0 4/0 42/0 1/0 
SB LT/T 175/* LE 118/118 5/5 52/52 2/2 
WB L/LR */200 */8 79/79 3/3 41/41 1/1/0 
Alternative 3 NB T/R 913/913 36/36 195/20 1/1 42/0 1/0 
SB LT/T 200/* 8/* 222#/222# 9/9 51/51 2/2 
WB L/L/R */225/200 */9/8 162#/162#/24 6/6/1 45/45/0 1/1/0 
PM PEAK PERIOD 
No Build NB T/R 913/913 36/36 660#/32 26/1 369/0 14/0 
SB LT/T 156/* 6/* 157/157 6/6 101/101 4/4 
WB LR s * 4607# 18 283# 11 
Alternative 1 NB T/R 913/913 36/36 688/#/0 27/0 472#/0 18/0 
SB LT/T 156/* 6/* 173/173 6/6 111/111 4/4 
WB LR = ‘i 456# 18 270# 10 
Alternative 2 NB T/R 913/913 36/36 586#/0 23/0 239/0 9/0 
SB LT/T 175/* 7/* 126/126 5/5 63/63 2/2 
WB L/L/R */200 */8 125/125 5s/5 80/80 3/3/0 
Alternative 3 NB T/R 913/913 36/36 430/0 17/0 263/0 10/0 
SB LT/T 200/* 8/* 78/78 3/3 58/58 2/2 
WB L/L/R */225/200 */9/8 193#/193#/44 WT 122/122/0 4/4/0 
+ Storage Bays greater than 1,000 feet (40 vehicles) 
# Queue length exceeds capacity 
Vehicle length equals 25 feet 
lengths less than 10 feet show as 0 vehicles 
lengths between 10 and 25 feet show as one vehicle 
lengths always rounded down to nearest whole number 
Table 4-16: Level-Of-Service at Route 85 and Broad Street 
Alternative Direction Lane Grouping Delay LOS Overall LOS/ Delay 
(left/thru/right) Seconds 
AM PEAK PERIOD 
No Build NB T/R 10.9/1.4 B/A B 
SB LT/T 11.7/11.7 B/B 
WB LR 26.4 C 12.9 
Alternative 1 NB T/R 11.2/.4 B/A B 
SB LT/T 12.2/12.2 B/B 
WB LR 17.1 B 10.9 
Alternative 2 NB T/R 6.5/.4 A/A A 
SB LT/T 6.9/6.9 A/A 
WB L/LR 9.7/9.7 A/A/IA 6.2 
Alternative 3 NB T/R 7.8/1 A/A A 
SB LT/T 10.4/10.4 B/B 
WB L/L/R 14.9/14.9/.1 B/B/A 8.7 
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Table 4-16: Level-Of-Service at Route 85 and Broad Street (continued) 




















PM PEAK PERIOD 

No Build NB T/R 38.7/1.7 D/A D 

SB LT/T 11.8/11.8 B/B 

WB LR 106.8 F 37.4 
Alternative 1 NB T/R 51.7/.7 D/A D 

SB LT/T 13.6/13.6 B/B 

WB LR 76.8 E 36.3 
Alternative 2 NB T/R 19.2/.7 B/A B 

SB LT/T WT AIA 

WB L/LR 17.7/17.7 B/B 12.0 
Alternative 3 NB T/R 10.6/.2 B/A B 

SB LT/T 5/5 AIA 

WB L/L/R 36.7/36.7/.4_ | D/D/A 10.7 























4.1.8 Route 85 and Wal-Mart Driveway 


ALTERNATIVE DEVELOPMENT 

This intersection was built in 1993 and continues to function well. The only alternative proposed 
would include improving the signal timing to reflect a change in traffic volumes in the future for 
AM and PM time periods. 


ALTERNATIVE ANALYSIS 

The level-of-service would be improved with a small modification to the existing signal timing. 
All other criteria would be unaffected with this change. The estimated cost for this alternative 
would be approximately $1,000 and has a short-term time frame. Table 4-17 contains the queue 
length analysis; Table 4-18 contains the level-of-service analysis: 


Table 4-17: Queue Lengths at Route 85 and Wal-Mart Driveway 


















































Alternative Direction Lane Storage Lane Lengths 95% Queue length 50% Queue Length 
Grouping Feet Vehicles Feet Vehicles Feet Vehicles 
(left/thru/right) 
AM PEAK PERIOD 
No Build NB T/R */105 */4 344/16 13/1 203/3 8/0 
SB L/T 195/* 7* 4/197 0/7 1/97 0/3 
WB L/R 177/* Ae 55/9 2/0 21/0 1/0 
Alternative 1 NB T/R */105 */4 248/9 9/1 49/0 1/0 
SB L/T 195/* ALS 4/196 0/7 0/0 0/0 
WB L/R 177/* TW 42/8 1/0 8/0 0/0 
PM PEAK PERIOD 
No Build NB T/R */105 */4 773#/41 30/1 486/15 19/1 
SB L/T 195/* 7* 124/341 4/13 53/220 2/8 
WB L/R 177/* T/* 198#/108 7/4 101/52 4/2 
Alternative 1 NB T/R */105 */4 617/#/22 24/1 338/6 13/0 
SB L/T 195/* W* 159#/330 6/13 46/200 1/8 
WB L/R 177/* WE 166#/95 6/3 82/39 3/1 
* Storage Bays greater than 1,000 feet (40 vehicles) 
# Queue length exceeds capacity 


Vehicle length equals 25 feet 
lengths less than 10 feet show as 0 vehicles 
lengths between 10 and 25 feet show as one vehicle 
lengths always rounded down to nearest whole number 
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Table 4-18: Level-Of-Service at Route 85 and Wal-Mart Driveway 





























Alternative Direction Lane Grouping Delay LOS | Overall LOS/ Delay 
(left/thru/right) Seconds 
AM PEAK PERIOD 
No Build NB T/R 12.3/2.1 B/A A 
SB L/T 1.3/2.8 AIA 
WB L/R 23.6/0 CIA 74 
Alternative 1 NB T/R 9.3/.4 A/JA A 
SB L/T 1.3/2.8 AIA 
WB L/R 18.9/0 B/A 6.0 
PM PEAK PERIOD 
No Build NB T/R 36.6/5.3 D/A C 
SB L/T 13.5/6.6 B/A 
WB L/R 46/10.4 D/B 21 
Alternative 1 NB T/R 19.5/2.2 B/A B 
SB L/T 18.1/5.9 B/A 
WB L/R 44.4/7.9 D/A 14.5 























4.1.9 Route 85 and Reservoir Street 


This is an unsignalized intersection rebuilt in 1988. Two alternatives were developed to improve 
safety and potential future congestion at this intersection: 


ALTERNATIVE DEVELOPMENT 

Alternative 1: This alternative (Figure 4-27) would restripe the southbound Route 85 approach 
to include a 125-foot left turn bay. Restriping would continue past the intersection to provide a 
dedicated lane for left turning vehicles from Reservoir Street to Route 85 southbound. This new 
lane would continue for about 300 feet, then Route 85 would be re-striped for two southbound 
lanes leading into the next intersection at Hudson Street. Approximately 125 feet prior to the 
intersection with Hudson, the left lane would become a left turn only lane. The newly striped 
lanes between intersections would be about 1,000 feet in total. Since the pavement width 
through this section is 50 feet, accommodating a third continuous lane could be achieved without 
widening the road. 


Alternative 2: This alternative (Figure 4-28) would restripe the southbound Route 85 approach 
to include a 125-foot left turn bay. Restriping would continue past the intersection providing a 
median area to store one left turning vehicle exiting Reservoir Street to Route 85 southbound. 
All restriping could take place within the existing pavement. 


Alternative 3: This alternative (Figure 4-29) examines the potential of signalizing the 
intersection, with the same lane striping improvements outlined in alternative 1. 


ALTERNATIVE ANALYSIS 

Alternative 1: This alternative (Figure 4-27) would reduce traffic congestion by improving the 
level-of-service for both the Route 85 southbound left turn move and Reservoir Street left turn 
move from F to an E. Safety would also be improved for the left turn out of Reservoir Street, 
although southbound Route 85 safety might be impacted by a high speed merge. The 
neighborhood and wetland impacts would be negligible, since the improvements fall within the 
existing curbs. The business access would be improved with increased capacity and better traffic 





MassHighway Planning Page 4-50 November 2001 


Route 85 Connector Transportation Study 


Leal | 
| 
Sr 
le 
= 
ap 
ay 
ed 
5 
D 
a= | 
° 
4 
a=} 
id 
wn Ib 
) 
3 
mm 


Figure 4-27 





November 2001 


Page 4-51 


MassHighway Planning 


Route 85 Connector Transportation Study 


+. 


ee 


and Reservoir S 


oe 

















MassHighway Planning Page 4-52 November 2001 


Route 85 Connector Transportation Study 


Figure 4-29: Route 85 and Reservoir Street, Alternative 3 
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conditions. The estimated construction cost would be less than $3,000 and has a short-term time 
frame for design and construction. 


Alternative 2: This alternative (Figure 4-28) would improve the Reservoir Street level-of- 
service from an F to an E. The Route 85 southbound left turn move would be separated from 
Route 85 with a new striped lane, thus improving safety. The striped median area would 
improve the safety conditions for traffic exiting Reservoir Street headed for Route 85 
southbound. The neighborhood and wetland impacts would be negligible, since the 
improvements fall within the existing curbs. The business access would be improved with 
increased capacity and better traffic conditions. The estimated construction cost would be less 
than $1,000 and has a short-term time frame for design and construction. 


Alternative 3: This alternative (Figure 4-29) would improve the Reservoir Street level-of- 
service; however, the Route 85 level-of-service would decrease to allow green time for Reservoir 
Street. With all moves under signal control, the safety would be improved for all moves. The 
neighborhood and environmental impacts would be negligible, since no widening or access 
changes are proposed. Business access would remain unchanged. The estimated construction 
cost for this alternative would be less than $300,000 and has a medium-term time frame for 
design and construction. Table 4-19 contains the level-of-service analysis: 


Table 4-19: Level-Of-Service at Route 85 and Reservoir Street 















































Alternative Direction Lane Grouping Delay LOS 
(eft/thru/right) Seconds 
AM PEAK PERIOD 

No Build NB T/R 0/0 A/A 
SB LT 9 A 
WB L/R 603.2/13.4 F/B 

Alternative 1 NB T/R 0/0 AIA 
SB L/T 9/0 A/A 
WB L/R 34.3/13.4 D/B 

Alternative 2 NB T/R 0/0 AIA 
SB L/T 9/0 A/A 
WB L/R 52.0/13.4 E/B 

Alternative 3 NB T/R 12.2/.2 B/A 
SB L/T 25.8/8.7 C/A 
WB L/R 21.7/0 C/A 

PM PEAK PERIOD 

No Build NB T/R 0/0 A/A 
SB LT 10.3 A 
WB L/R 905.9/22.6 F/C 

Alternative 1 NB T/R 0/0 AIA 
SB L/T 10.3/0 B/A 
WB L/R 31.9/22.6 D/C 

Alternative 2 NB T/R 0/0 AIA 
SB L/T 10.3/0 B/A 
WB L/R 44.4/22.6 E/C 

Alternative 2 NB T/R 10/.3 AIA 
SB L/T 32.7/5.8 C/A 
WB L/R 44.8/.3 D/A 


In addition to the level-of-service, a signal warrant analysis was conducted. This intersection 
met five warrants. Table 4-20 contains the signal warrant analysis: 
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Table 4-20: Route 85 and Reservoir Street Signal Warrant Analysis 







































































Warrants Requirement YES | NO Comments 

Warant 500 Vehicles/ Hour Major St. v Major App. 1,350 (AM), 1,840 (PM) 
150 Vehicles/ Hour Minor St. v Minor App. 240 (AM), 150 (PM) 

Warrant 2 750 Vehicles/ Hour Major St. v Major App. 1,350 (AM), 1,840 (PM) 
75 Vehicles/ Hour Minor St. v Minor App. 240 (AM), 150 (PM) 
100 Pedestrians/ 4 hours v 

ae 190 Pedestrians/ Hour new 

Warrant 4 School Crossings N/A | N/A | N/A 

Warrant 5 Platoon Control v Hudson Signal nearby 

Warrant 6 5 Accidents/ Year v <5 accidents /year 

Warrant 7 Major Routes Intersection v Not a major intersection 

Warrant 8 80% of Warrants 1&2 v Already satisfied #land #2 

Warrant 9 Four Hour Volumes - - Data not Obtained 
Exceeds 4 vehicle hours delay v Greater than 30 vehicle hours 

Warrant 10 | Minor approach over 120 vph v Minor App. 240 (AM), 150 (PM) 
Entering intersection over 650 vph v 1,830 vph (AM), 2,400 (PM) 
Must exceed curve on Figure 4-5 in Exceeded curve (high volumes on 

Nene MUTCD Manual : v both a i 








4.1.10 Route 85 and Hudson Street 


The City of Marlborough last improved this intersection in 1987. Four alternatives were 
developed to improve congestion at this intersection: 


ALTERNATIVE DEVELOPMENT 
Alternative 1: This alternative involves re-timing the existing signal to account for future AM 
and PM traffic volumes. 


Alternative 2: This alternative (Figure 4-30) includes the signal re-timing in Alternative 1, and 
extends the Route 85 southbound left turn bay, with the lane becoming a second travel lane past 
125 feet and extending north to the previous intersection. 


Alternative 3: This alternative (Figure 4-31) includes changing the Route 85 southbound 
approach by providing three lanes, a 100-foot left turn lane, a through lane, and a shared right 
turn and through lane. The right two lanes would extend back to the Reservoir Street 
intersection. In addition, 250 feet past the intersection on Route 85 southbound would need to be 
widened for two lanes. After 250 feet, the road would narrow back to one lane. As part of the 
southbound widening, the northbound left turn lane should be lengthened by 55 feet. Last, the 
Hudson Street turn bays should be re-striped to include a 90-foot right turn bay. The right turn 
bay should allow right turns only and the left turn bay should allow through and left turning 
movements. 


Alternative 4: This alternative (Figure 4-32) would widen the west side of Route 85 by adding 
a new shared through/ right turn lane and continuing the second lane 150 feet south past the 
intersection. The Hudson Street approach would be restriped for two 150-foot lanes (a shared 
through/ left turn lane and a right turn lane). The northbound approach would have the left turn 
lane lengthened to 125 feet, more than double the length of the existing lane. 
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Route 85 and Hudson Street, Alternative 2 


e 4-30 


November 2001 


Page 4-56 


MassHighway Planning 


Route 85 Connector Transportation Study 





Route 85 and Hudson Street, Alternative 3 
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Route 85 and Hudson Street, Alterna 
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ALTERNATIVE ANALYSIS 

Alternative 1: This alternative would improve the level-of-service from F to D. The remaining 
criteria remain unaffected. The estimated construction cost for this alternative would be 
approximately $1,000 and has a short-term time frame. 


Alternative 2: This alternative would improve the level-of-service from F to D. The safety of 
the intersection would be improved with new lane markings defining each storage bay. The 
neighborhood and wetland impacts would be unaffected. Business access would be improved 
with better storage bays leading from Lucent Technology. The estimated construction cost of 
this alternative would be approximately $1,000 and has a short-term time frame for design and 
construction. 


Alternative 3: This alternative would improve the level-of-service from F to C. The safety of 
the intersection would be improved by extended turning bays and separating moves. The 
neighborhood impacts would include some minor strip takings on the west side of Route 85 to 
accommodate the extra lane. On the other hand, the amount of cut-through traffic in the 
neighborhood would decrease with the improved operation of the intersection. The 
estimatedconstruction cost for the alternative would be less than $350,000 with a medium-term 
time frame for design and construction. 


Alternative 4: This alternative would improve the level-of-service from F to C. The safety of 
the intersection would be improved by extended turning bays and separating moves. The 
neighborhood impacts would include some minor strip takings on the west side of Route 85 to 
accommodate the extra lane, although less than Alternative 3. The amount of cut-through traffic 
would reduce with the intersection operating efficiently. The estimated construction cost for the 
alternative would be less than $350,000 with a medium-term time frame for design and 
construction. 


Table 4-21 contains the queue length analysis; Table 4-22 contains the level-of-service analysis: 
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Table 4-21: Queue Lengths at Route 85 and Hudson Street 










































































Alternative Direction Lane Storage Lane Lengths 95% Queue length 50% Queue Length 
Grouping Feet Vehicles Feet Vehicles Feet Vehicles 
(left/thru/right) 
AM PEAK PERIOD 
No Build NB L/TR 70/* 2/* 142#/281 S/11 51/137 2/5 
SB L/TR 35/* 1/* 0/975# 0/39 0/638# 0/25 
EB LT/R */30 */1 117/32 4/1 63/5 2/0 
WB LTR 20 1 0 0 0 0 
Alternative 1 NB L/TR 70/* 2/* 159#/119 6/4 51/77 2/3 
SB L/TR 35/* 1/* 0/725# 0/29 0/318 0/12 
EB LT/R */30 */1 163#/36 6/1 66/6 2/0 
WB LTR 20 1 0 0 0 0 
Alternative 2 NB L/TR 70/* 2/* 159#/119 6/4 51/77 2/3 
SB L/TR */% "[% 0/725# 0/29 0/318 0/12 
EB LT/R */30 */] 163#/36 6/1 66/6 2/0 
WB LTR 20 1 0 0 0 0 
Alternative 3 NB L/TR 125/* s/* 44/160 1/6 20/103 1/4 
SB L/T/TR T5/*/* 3/* 0/147/147 0/5/5 0/108/108 0/4/4 
EB LT/R 140/* S/* 126#/26 5/1 59/0 2/0 
WB LTR 20 1 0 0 0 0/0 
Alternative 4 NB L/TR 125/* S/* 89#/331 3/13 17/86 1/3 
SB L/T/TR 75/*/250 3/*/10 0/241/241 0/9/9 0/97/97 0/3/3 
EB LT/R 150/* S/* 178#/31 7/1 59/0 2/0 
WB LTR 20 1 0 0 0 0 
PM PEAK PERIOD 
No Build NB L/TR 70/* 2/* 19/562 1/26 8/382 1/15 
SB L/TR 35/* 1/* 0/1291# 0/51 0/1035# 0/41 
EB LT/R */30 */] 423#/122 16/4 243/64 9/2 
WB LTR 20 1 18 1 5 0 
Alternative 1 NB L/TR 70/* 218 19/569 1/22 8/421 0/16 
SB L/TR 35/* 1/* 0/1425# 0/56 O/1157# 0/45 
EB LT/R */30 */] 610#/155 24/6 404#/92 16/3 
WB LTR 20 1 23 1 7 0 
Alternative 2 NB L/TR 70/* 2/* 19/569 1/22 8/421 0/16 
SB L/TR */% */% 0/1425# 0/56 O/1157# 0/45 
EB LT/R */30 */] 610#/155 24/6 404#/92 16/3 
WB LTR 20 1 23 1 7 0 
Alternative 3 NB L/TR 125/* 5/* 18/551 1/22 7/369 0/14 
SB L/T/TR 75/*/* 31% 0/333/333 0/13/13 0/262/262 0/10/10 
EB LT/R 140/* 5/* 403#/45 16/1 228/0 9/0 
WB LTR 20 1 17 1 4 0 
Alternative 4 NB L/TR 125/* 5/* 18/584# 1/23 71343 1/13 
SB L/T/TR 75/*/250 3/*/10 323/323/0 12/12/0 249/249/0 9/9/0 
EB LT/R 150/* a/* 359#/41 14/1 196/0 7/0 
WB LTR 20 1 15 1 4 1 
* Storage Bays greater than 1,000 feet (40 vehicles) 
# Queue length exceeds capacity 
Vehicle length equals 25 feet 
lengths less than 10 feet show as 0 vehicles 
lengths between 10 and 25 feet show as one vehicle 
lengths always rounded down to nearest whole number 
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Table 4-22: Level-Of-Service at Route 85 and Hudson Street 






































Alternative Direction Lane Grouping Delay LOS Overall LOS/ Delay 
(left/thru/right) Seconds 
AM PEAK PERIOD 

No Build NB L/TR 22.5/4.1 C/A C 
SB L/TR 0/47.3 A/D 
EB LT/R 34.6/8.1 C/A 28.9 
WB LTR 0 A 

Alternative 1 NB L/TR 32.1/2.4 C/A B 
SB L/TR 0/19.2 A/B 
EB LT/R 65/10.8 E/B 17.4 
WB LTR 0 A 

Alternative 2 NB L/TR 32.1/2.4 C/A B 
SB L/TR 0/19.2 A/B 
EB LT/R 65/10.8 E/B 17.4 
WB LTR 0 A 

Alternative 3 NB L/TR 6.3/3.6 AIA A 
SB L/T/TR 0/8.1/8.1 A/A 
EB LT/R 34.8/.3 C/A 7.9 
WB LTR 0 A 

Alternative 4 NB L/TR 10.3/4.8 B/A A 
SB L/T/TR 0/9.2/9.2 A/AIA 
EB LT/R 48.2/.5 D/A 10.0 
WB LTR 0 A 

PM PEAK PERIOD 

No Build NB L/TR 9.2/18.3 A/B F 
SB L/TR 0/202.1 A/F 
EB LT/R 55.8/19.8 E/B 104.2 
WB LTR 23.3 C 

Alternative 1 NB L/TR 10.1/14 B/B D 
SB L/TR 0/67.5 A/E 
EB LT/R 135.5/26.3 F/C 55.8 
WB LTR 37.2 D 

Alternative 2 NB L/TR 10.1/14 B/B D 
SB L/TR 0/67.5 A/E 
EB LT/R 135.5/26.3 F/C 55.8 
WB LTR 37.2 D 

Alternative 3 NB L/TR 9.2/18.8 A/B C 
SB L/T/TR 0/20.4/20.4 | A/C/C 
EB LT/R 50.4/.3 D/A 22.8 
WB LTR 21.7 C 

Alternative 4 NB L/TR 9/20.6 A/C Cc 
SB L/T/TR 0/21.7/21.7_ | A/C/C 
EB LT/R 40.6/.3 D/A 22.5 
WB LTR 18.6 B 























4.1.11 Fitchburg Street and Sasseville Way 


This intersection is currently under construction to connect Lucent Technology with Fitchburg 
Street. Planned future improvements to incorporate a new development on the west side of 
Fitchburg Street have been proposed by a developer as well. The intersection under 
construction, planned future expansion, and one additional alternative are listed below: 


ALTERNATIVE DEVELOPMENT 
Under Construction: This will be an unsignalized intersection with a stop sign located on 
Subdivision Way (Figure 4-33). The Sasseville Way approach will have a 120-foot right turn 
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Figure 4-33: Fitchburg Street and Sasseville Way, Existing 
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bay; the Fitchburg Street southbound approach will have a 275-foot left turn bay, and the 
Fitchburg Street northbound approach will have a 150-foot right turn bay. The Assabet Rail 
Trail will cross Fitchburg Street on the north side of the intersection. 


Future Planned Improvements: This will include extending Sasseville Way west of Fitchburg 
Street into the proposed development (Figure 4-34). The intersection will be signalized and will 
include upgrades to the existing geometry. The Fitchburg Street northbound approach will 
include a 150-foot left turn bay and the southbound approach will include a 275-foot right turn 
bay. The new approach (Sasseville Way eastbound) will include a 120-foot left turn bay, with 
the other lane serving through and right turning traffic. 


Alternative 1: This includes adding a second 120-foot left turning bay along Sasseville Way 
eastbound to handle the increased volumes of traffic turning onto Fitchburg Street northbound 
from the new development (Figure 4-35). In addition, a second northbound lane would be 
added, north of the intersection, for 275 feet, to accommodate the traffic from Sasseville Way 
eastbound to Fitchburg Street northbound headed for Cellucci Highway. 


ALTERNATIVE ANALYSIS 

One alternative (Figure 4-35) was developed to improve the intersection. The traffic on the 
eastbound left turn lane would be improved from a LOS of D to a LOS of B; the overall LOS of 
the intersection would be improved to a LOS of B, both in the PM peak hour. The AM peak 
hour flows into the developments; therefore, minimal improvement in traffic flow would result 
during the AM peak. 


The safety benefits of Alternative | include clearly separating the eastbound left turn move from 
the other moves by providing enough storage space to handle the demand. The neighborhood 
and environmental impacts would be minimal, since this intersection is planned and the 
alternative calls for one additional turning bay. Businesses would benefit, with the new 
intersection along Fitchburg Street able to handle the demand in traffic. 


The estimated construction cost of this alternative would be less than $50,000, with a medium- 
term time frame for design and construction. Table 4-23 contains the queue length analysis; 
Table 4-24 contains the level-of-service analysis. 
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Figure 4-34: Fitchburg Street and Sasseville Way, Planned 
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Figure 4-35: Fitchburg Street and Sasseville Way, Alternative 1 
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Table 4-23: Queue Lengths at Fitchburg Street and Sasseville Way 
































Alternative Direction Lane Storage Lane Lengths 95% Queue length 50% Queue Length 
Grouping Feet Vehicles Feet Vehicles Feet Vehicles 
(left/thru/right) 
AM PEAK PERIOD 

No Build NB L/T/R 150/*/150 6/*/6 37/236#/25 1/9/1 14/104/0 1/4/0 
SB L/T/R 275/*/275 11/*/11 304#/140/53 12/5/2 112/69/0 4/2/0 
EB L/TR 275/* 11/* 48/0 1/0 27/0 1/0 
WB L/TR 120/* 4/* 0 0 0 0 

Alternative 1 NB L/T/R 150/*/150 6/*/6 43/283#/30 W/11/1 11/124/0 1/4/0 
SB L/T/R 275/*/275 11/*/11 353#/153/51 14/6/2 137/69/0 5/2/0 
EB L/L/TR 150/150/* 6/6/* 42/42/0 1/1/0 17/17/0 1/1/0 
WB L/TR 120/* 4/* 0/0 0/0 0/0 0/0 

PM PEAK PERIOD 

No Build NB L/T/R 150/*/150 6/*/6 36/413#/14 1/16/1 14/242/1 1/9/0 
SB L/T/R 275/*/275 11/*/11 69/428#/34 27/1 35/250/0 1/10/0 
EB L/TR 275/* 11/* 559#/0 22/0 333#/0 13/0 
WB L/TR 120/* 4/* 60/353# 2/14 31/123# 1/4 

Alternative 1 NB L/T/R 150/*/150 6/*/6 28/328#/11 1/13/1 10/184/0 1/7/0 
SB L/T/R 275/*/275 11/*/11 53/342#/28 2/13/1 25/191/0 1/7/0 
EB L/L/TR 150/150/* 6/6/* 234#/234#/0 9/9/0 142/142/0 5/5/0 
WB L/TR 120/* 4/* 87/103# 3/4 42/0 1/0 


thx 











Storage Bays greater than 1,000 feet (40 vehicles) 
Queue length exceeds capacity 


Vehicle length equals 25 feet 

lengths less than 10 feet show as 0 vehicles 
lengths between 10 and 25 feet show as one vehicle 
lengths always rounded down to nearest whole number 











Table 4-24: Level-Of-Service at Fitchburg Street and Sasseville Way 





























Alternative Direction Lane Grouping Delay LOS Overall LOS/ Delay 
(left/thru/right) Seconds 
AM PEAK PERIOD 

No Build NB L/T/R 6/19.7/.5 A/B/A B 
SB L/T/R 26.3/9.5/2.2 C/A/A 
EB L/TR 17.2/0 B/A 12.2 
WB L/TR 0/.1 A/A 

Alternative 1 NB L/T/R 6.4/20.6/.5 AICIA B 
SB L/T/R 26/8.4/1.9 C/A/A 
EB L/L/TR 29.7/29.7/0 C/C/A 12.6 
WB L/TR 0/0.1 AIA 

PM PEAK PERIOD 

No Build NB L/T/R 21.9/51.4/4 C/D/A D 
SB L/T/R 23.2/48.6/1.1 C/D/A 
EB L/TR 49.4/.1 D/A 38.7 
WB L/TR 13.9/37.8 B/D 

Alternative 1 NB L/TR 14.8/36.4/.2 B/D/A C 
SB L/TR 15.9/38/1 B/D/A 
EB L/L/TR 32.4/32.4/.1 C/IC/A 22.3 
WB L/TR 21/3.9 C/A 























4.1.12 Fitchburg Street Between Sasseville Way and Cellucci Highway 


ALTERNATIVE DEVELOPMENT 
One alternative (Figure 4-36-A and Figure 4-36-B) was developed to address potential traffic 
congestion due to the increase in traffic forecasted for this stretch of road. The existing roadway 
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Figure 






4-36-B: Fitchburg Street, Cellucci Highway to Sasseville Way, Alternative 1 
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would be widened to four lanes from the Sasseville Way intersection to the Cellucci Highway 
intersection. 


ALTERNATIVE ANALYSIS 

The traffic conditions would be improved from LOS E to LOS B for both time periods. The 
safety along the road might be improved with the removal of merge points just south of Cellucci 
Highway and just north of Sasseville Way. The neighborhood impacts would be minimal, with 
no homes along this stretch of road; however, the Assabet Valley Vocational High School access 
might be impacted, including a strip taking from school parking lots adjacent to Fitchburg Street. 
The environmental impacts would not involve wetland issues, but could involve other issues with 
adding two new lanes of road through a wooded area. An Environmental Impact Report might 
need to be prepared before any construction can take place. The businesses would benefit from a 
four-lane road connecting two parcels slated for future development. The estimated 
construction cost of this alternative would be less than $500,000 and has a medium-term time 
frame for design and construction. 


Appendix H contains the highway capacity software analysis for Fitchburg Street. Table 4-25 
contains the LOS analysis for the Fitchburg Street corridor improvements: 


Table 4-25: Level-Of-Service along Fitchburg Street 






































Alternative Direction Service Flow V/C Ratio Or Passenger Cars LOS 
Rate Adjusted Speed /Mile/Lane 
AM PEAK PERIOD 
Existing NB 231 09 N/A B 
SB 447 18 N/A C 
No Build NB 441 20 N/A Cc 
SB 1659 He) N/A E 
Alternative 1 NB 223 42.7 5.2 A 
SB 831 42.7 19.5 B 
PM PEAK PERIOD 
Existing NB 458 AT N/A Cc 
SB 375 14 N/A B 
No Build NB 1548 .66 N/A E 
SB 696 30 N/A D 
Alternative 1 NB 7716 42.7 18.2 B 
SB 351 42.7 8.2 A 

















4.3. CONCLUSION 


This chapter contained the development and analysis for each alternative proposed. The 
evaluation criteria developed in Chapter 1 were used to assess each alternative, including 
transportation, safety, neighborhood impacts, environmental impacts, business considerations, 
and cost. Appendix C contains the breakdown of estimated costs for each Alternative. 
Appendix I contains the highway capacity analysis for the unsignalized intersections and 
Appendix K contains the Synchro analysis for the signalized intersections. This information, in 
conjunction with input from the communities and public, help to formulate a set of 
recommendations described in Chapter 5. 
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CHAPTER 5 RECOMMENDATIONS AND IMPLEMENTATION 


5.0 INTRODUCTION 


From the Chapter 4 analysis, it is clear that significant highway improvements in the study area 
will be necessary to attain the project goals. Some of these improvements will be subject to 
environmental review. All of these improvements will also require continued public input and 
funding. The Boston Metropolitan Planning Organization, in conjunction with MassHighway 
and the communities of Hudson and Marlborough will play a major role in providing funding 
and achieving public support. 


This Chapter includes long and medium-term recommendations, based on the best design 
elements from individual alternatives developed and analyzed in Chapter 4. This Chapter also 
includes short-term recommendations that either community or MassHighway could implement 
to improve conditions using existing maintenance contracts. Medium-term refers to projects 
requiring a few years to design and construct, and long-term refers to projects that might require 
environmental documentation in addition to design and construction. The Chapter concludes 
with a discussion of the state’s implementation process for highway improvement projects. 


5.1 PROCESS 


This study engaged two forums to receive comments and input. The first forum was an 
interagency group consisting of Hudson, Marlborough, Metropolitan Area Planning Council, 
MassHighway District 3, and MassHighway Planning. The second forum consisted of two 
public meetings, one near the beginning of the study and another when a draft set of 
recommendations were presented. Between these forums, MassHighway was able to develop 
recommendations, which were agreed upon by all parties. 


5.2 RECOMMENDATIONS 
The recommendations are presented in the following order: 


e J-495/ 1-290 Interchange 

Cellucci Highway between I-495 and Fitchburg Street 
Cellucci Highway/ Fitchburg Street 

Cellucci Highway/ Route 85 

Route 85/ Brigham Street 

Route 85 between Brigham Street and Broad Street 
Route 85/ Broad Street 

Route 85/ Wal-Mart Driveway 

Route 85/ Reservoir Street 
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e Route 85/ Hudson Street 
e Fitchburg Street/ Sasseville Way 
e Fitchburg Street between Sasseville Way and Cellucci Highway 


5.2.1 I-495/ I-290 Interchange 


Based on the Chapter 4 analysis, MassHighway recommends three long-term ramp 
improvements be implemented to improve the geometry and increase the capacity of this 
interchange. The study recommends Alternative 1, which includes a realigned two-lane ramp 
from I-495 S to I-290 W; a new two-lane ramp from I-495 N to I-290 W, replacing the existing 
loop ramp in the northeast corner of the interchange; and a new two-lane ramp from I-290 E to I- 
495 N, replacing the left exit ramp with a tight radii in the northeast corner of the interchange 
(Figure 5-1). In addition, the existing loop ramp in the northwest corner of the interchange 
would be slightly realigned to accommodate the new ramps. 


These new ramps will each provide higher capacity ramps, designed to accommodate safe 
vehicle connections between I-290 and I-495. Environmental concerns can be mitigated through 
the Environmental Impact Report/ 25% design process, which should include plans to construct a 
drainage system that can carry water runoff south of the interchange, away from the well 
discharge area. The estimated construction cost for these recommendations would be 
approximately $25 million. 


5.2.2 Cellucci Highway Between I-495 and Fitchburg Street 


Based on the analysis in Chapter 4, MassHighway recommends Alternative 1 to address the 
projected bottleneck between Fitchburg Street and the I-495/ I-290 interchange (Figures 5-2-A 
and 5-2-B). As the traffic grows along Cellucci Highway, a continuous four-lane cross section 
will enable traffic to flow smoothly from the interchange to Route 85. 


The study recommends this highway widening improvement as a long-term recommendation that 
should be implemented following the completion of the I-495/ I-290 interchange upgrade. The 
estimated construction cost for this recommendation would be approximately $2.6 million. 


5.2.3. Cellucci Highway and Fitchburg Street 


Based on the Chapter 4 analysis, MassHighway recommends implementing Alternative 2, which 
includes providing a second left turning lane from Fitchburg Street, an extension of the right turn 
bay from Fitchburg Street, a second lane on the jug-handle extending 300 feet, and the creation 
of a right turn bay along Cellucci Highway eastbound (Figure 5-3). These improvements can be 
considered medium-term improvements that should be staged with the construction of 
developments along Fitchburg Street. The Assabet Rail Trail box tunnel under Cellucci 
Highway would need to be lengthened to accommodate the additional lane along Cellucci 
Highway eastbound. 
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Figure 5-2-A: Cellucci Highway, I-290 to Fitchburg Street, Recommended 
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Figure 5-2-B: Cellucci Highway, I-290 to Fitchburg Street, Recommended 
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Ls 5-3: Cellucci Highway and Fitchburg | si Recommended 
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In the short-term, the study recommends installing a left turn green arrow for the Fitchburg Street 
approach to indicate when Fitchburg Street has a protected and permitted left turn phase. At 
present, only a green circle displays for Fitchburg Street during the protected and permitted 
phases. 


MassHighway examined a grade separated diamond interchange (Alternative 3) to replace the 
intersection; however, based on proposed developments along Fitchburg Street, this alternative 
would not be necessary. If development along Fitchburg Street continues to grow beyond what 
is presently proposed, this grade separation concept should be re-examined as a potential 
alternative. 


The estimated construction cost for these medium-term recommendations is approximately 
$500,000. 


5.2.4 Cellucci Highway and Route 85 


Based on the Chapter 4 analysis, MassHighway recommends implementing Alternative 2, 
restriping the approaches for Technology Drive and Route 85 as a short-term recommendation 
(Figure 5-4). This is an inexpensive means for increasing the storage space and throughput for 
the intersection in a relatively short amount of time. 


The long-term recommendation includes implementing Alternative 4, geometric changes to the 
Route 85 southbound and Technology Drive approaches (Figure 5-5). This includes extending 
the turning bays along the Route 85 southbound approach and lengthening the two-lane cross 
section past the existing shopping center driveway along the Technology Drive approach. The 
driveway could be relocated or removed, since another driveway exists a few hundred feet 
further along Technology Drive. These long-term improvements will provide more storage 
space for the Route 85 southbound and Technology Drive westbound approaches. The estimated 
construction cost for the short-term recommendations would be less than $3,000, and the long- 
term recommendations would be approximately $85,000. 


5.2.5 Route 85 and Brigham Street 


Based on the Chapter 4 analysis, MassHighway recommends implementing Alternative 1, 
providing a left turning lane from Route 85 to Brigham Street and Route 85 to Houghton Street 
as a medium-term recommendation (Figure 5-6). The Route 85 at Brigham Street approach has a 
greater number of lefts than the Route 85 at Houghton Street; therefore, this improvement will 
provide adequate storage space for both intersections. These new lanes would require Route 85 
to be widened from just north of Brigham Street to just south of Houghton Street. These 
medium-term recommendations should address the primary problem at this intersection, the 
separation of the through and left turns at the Route 85 northbound approach. The estimated 
construction cost for these medium-term improvements would be approximately $40,000. 
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Figure 5-4: Cellucci Highway and Route 85, Short-Term Recommended 
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Figure 5-5: Cellucci Highway and Route 85, 
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Figure 5-6: Route 85 and Brigham S 
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The study does not recommend signalizing the Route 85 and Brigham intersection, based on the 
number of left turns forecasted from Brigham Street. If the number of lefts increase from future 
traffic generating development along Brigham Street, then a signal should be considered. In 
addition, the study recommends designing the medium-term improvements so as not to preclude 
the future installation of a traffic signal. 


5.2.6 Route 85 Between Brigham Street and Broad Street 


MassHighway recommends Alternative 2, consisting of an improved two-lane cross section with 
12-foot wide lanes, a six-foot wide shoulder, and six-foot wide sidewalk constructed from 
Houghton Street to just before Broad Street (Figure 5-7-A and 5-7-B). The increased shoulder 
space would allow for vehicles to pass turning vehicles without delaying traffic and would 
require a smaller amount of right-of-way space (48 feet). The existing right-of-way is just over 
20 feet; therefore, an additional 28 feet of right-of-way would be required. The estimated 
construction cost of this medium-term recommendation would be approximately $225,000. 


The center turning lane option (Alternative 1) was not recommended because of safety concerns, 
right-of-way issues, and projected traffic volumes. The safety concerns include potential head- 
on collisions, caused by two or more vehicles attempting to turn left at the same location from 
opposite sides of Route 85. The right-of-way is approximately 20 feet. The center turning lane 
right-of-way would require at least 60 feet, while the widened shoulder concept would only 
require 48 feet. The MassHighway Design Manual states that center turning lanes must have less 
than 12,000 vehicle per day to operate safely. This stretch of Route 85 has just under 16,000 
vehicles per day projected, with up to 2,000 per hour projected during the peak hours. 


MassHighway also recommends consolidating curb cuts along this stretch of Route 85 to reduce 
vehicle conflicts. One suggestion as discussed in Chapter 4 includes having Cumberland Farms 
alter their access driveways to permit only right turns in at their southern driveway, with all 
moves possible at their northern driveway. This would separate the Cumberland Farms moves 
from the Victory Market shopping center moves. Also, Brooks Pharmacy could close their 
southern driveway and restrict all access to their parking lot through the northern driveway just 
north of the “Brooks” sign. This would allow for more room for left turning vehicles at the 
Giasson Street intersection. 


MassHighway recommends monitoring the pedestrian flows at the Assabet Rail Trail crossing of 
Route 85 to determine the need for a pedestrian only signal. In the short-term, signs could be 
placed just north and south of the Assabet trail crossing, warning motorists of the upcoming 
pedestrian crossing. 


5.2.7 Route 85 and Broad Street 


MassHighway recommends Alternative 3, consisting of striping the Route 85 approaches as they 
are used today, widening the Broad Street approach with two left turn lanes, while using the 
connection road just south of the bank for right turns (Figure 5-8). This connection road would 
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Route 85, Houghton Street to Broad Street, Recommended 
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Route 85 and Broad Street, Recommended 


Figure 5-8 
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become one-way westbound, narrowed to 12 feet, and realigned to match the westbound Reed 
Road approach. A curb cut could be striped along this connection road to service the shopping 
center as a right in and right-out only. The Route 85 southbound approach would have a left turn 
signal that protects left turns from Route 85 south to Broad Street. The Route 85 northbound 
approach could have a right turn arrow to allow moves to Broad Street while Broad Street has 
green time. MassHighway also recommends that this signal contain a pedestrian phase to 
provide a safe crossing location for pedestrians. The estimated construction cost for this 
recommendation would be less than $40,000 and has a medium-term time frame for design and 
construction. 


5.2.8 Route 85 and Wal-Mart Driveway 


MassHighway recommends re-timing this signal when it becomes congested in the future. No 
long-term improvements recommended for this location. The estimated cost for this 
recommendation would be approximately $1,000. 


5.2.9 Route 85 and Reservoir Street 


MassHighway recommends implementing Alternative 2 (Figure 5-9). This plan would stripe a 
125-foot left turn lane along the Route 85 southbound approach, and narrow the through lanes to 
12 feet, with space striped in the median to store one left tuning vehicle from Reservoir Street to 
Route 85 southbound. This recommendation is a short-term improvement plan that would cost 
less than $1,000 for design and construction. 


Signalizing the intersection would not be required, as it would delay Route 85 more than 
benefiting Reservoir Street. The acceleration lane improvement (Alternative 2) along Route 85 
for traffic turning left from Reservoir Street had safety concerns in that vehicles traveling along 
Route 85 southbound might slow or stop if a vehicle pulls out of Reservoir Street, even with a 
separate lanes striped for both vehicles. 


5.2.10 Route 85 and Hudson Street 


MassHighway recommends implementing Alternative 4 (Figure 5-10), which consists of 
widening the Route 85 southbound approach to have a 225-foot shared right turn/ through lane, a 
through lane, and a 100-foot left turn lane; extending the left turn lane along the Route 85 
northbound approach to 125 feet; extending two lanes along Route 85 south past the intersection 
for 175 feet; and widening the Hudson Street approach to have a right turn lane and a 150-foot 
shared through/ left turn lane. The Hudson Street approach improvements could be constructed 
within the existing pavement; however, the Route 85 approaches would require widening the 
road to accommodate a new lane along the western side of Route 85. 
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Figure 5-9: Route 85 and Reservoir Street, Recommended 
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Route 85 and Hudson Street, Recommended 
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The estimated construction cost for this recommendation would be less than $350,000 with a 
medium-term time frame for design and construction for the Route 85 approaches and a short- 
term time frame for design and construction for the Hudson Street approaches. 


5.2.11 Fitchburg Street and Sasseville Way 


MassHighway recommends that both Lucent Technology and International Corporate Park work 
together to ensure that this intersection operates at an acceptable level, based on the additional 
traffic generated from each site. This study examined the full build potential for Lucent and 
International Corporate Park. The result showed that Alternative 1 would be necessary to handle 
the peak PM traffic existing from International Corporate Park to Fitchburg Street northbound. 


In addition, MassHighway recommends signs be posted on Fitchburg Street northbound, south of 
the intersection, warning motorists of the upcoming intersection. Fitchburg Street curves to the 
left just before the intersection, causing a blind approach. 


5.2.12 Fitchburg Street Between Sasseville Way and Cellucci Highway 


MassHighway recommends that both Lucent Technology and International Corporate Park work 
together to ensure that this stretch of road operates at an acceptable level. The study examined 
the full build potential for both developments and showed that a four-lane cross section along 
Fitchburg Street between Sasseville Way and Cellucci Highway would be necessary to handle 
the peak hour traffic volumes. 


In addition, the City of Marlborough should require the Assabet Valley Vocational High School 
to mitigate any traffic impacts from their proposed recreation center on the western side of 
Fitchburg Street. 


5.2.13 Summary 


All proposals have been summarized in Table 5-1. The Table shows the location of each 
recommendation discussed above, the associated improvements listed, the estimated 
implementation time, the benefits, and cost. To accompany to the table, refer to Figure 5-11, 
which contains a summary map showing where each recommendation is located. By comparing 
the recommended improvements to the no-build scenario, the recommendations will improve the 
LOS for all intersections within the study area. Figures 5-12 and 5-13 show the LOS for all 
recommended intersections. 
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Table 5-1: Summary of Recommendations 


Location 


Improvement 


Benefit 


Cost 





I-495/ 1-290 
Interchange 


Replace three ramps (1-495 N to 
I-290W, I-495 S to I-290 W, 
and I-290 E to 1-495 N) 


Improves safety 
Reduces congestion 


$25 million 





Cellucci Highway 
(1-495 to Fitchburg 
Street) 


Widen road to four lanes 


Reduces congestion 
Improves access 


$2.6 million 





Cellucci Highway 
at Fitchburg Street 


Cellucci Highway 
at Route 85 


Install left turn signal 


Widen Fitchburg Street, 
Jughandle, and Cellucci 
Highway eastbound approaches 
Restripe intersection to lengthen 
lanes using existing pavement 


Medium- 
term 


Short- 
term 


Improves safety 


Improves safety 
Reduces congestion 


Reduces congestion 


$500,000 





Widen the Route 85 southbound 
and Technology Drive 
approaches 


Medium- 
term 


Improves Safety 
Reduces congestion 
Improves access 


$85,000 





Route 85 at 
Brigham Street 


Provide left turn lane from 
Route 85 to Brigham and 
Houghton Streets 


Medium- 
term 


Improves Safety 
Reduces congestion 


$40,000 





Route 85 between 
Houghton and 
Broad Street 


Provide a full 12-foot travel 
lane, plus six-foot shoulder, and 
six-foot sidewalk 


Medium- 
term 


Improves Safety 
Reduces congestion 


$225,000 





Route 85 at Broad 
Street 


Widen Broad Street approach 
and improve the Route 85 
approaches 





Medium- 
term 


Improves safety 
Reduces congestion 
Improves access 


$40,000 





Route 85 at Wal- 
Mart 


Update traffic signal timings to 
reflect changes in traffic 
patterns 


Short- 
term 


Reduces congestion 





Route 85 at 
Reservoir Street 


Route 85 at 
Hudson Street 


Restripe intersection to include 
a new turning lane and wide 
median space 

Restripe Hudson Street 
approach 


Short- 
term 


Short- 
term 


Improves safety 
Reduces congestion 


Improves safety 
Reduces congestion 





Widen the Route 85 approaches 


Medium- 
term 


Reduces congestion 


$350,000 





Fitchburg Street at 
Sasseville Way 


Install signs alerting motorists 
of intersection/ pedestrians 





Short- 
term 





Improves safety 





ok 





Developers must work together to mitigate traffic impacts at the Fitchburg Street and 
Sasseville Way intersection 





Fitchburg Street 
(Cellucci Highway 
to Sasseville Way) 





Developers must work together to mitigate traffic impacts along Fitchburg Street 





* Cost would be covered under MassHighway, City of Marlborough, or Town of Hudson ongoing maintenance 


contracts. 
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Figure 5-12: Recommendations, AM Peak Hour LOS 
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3.3 


IMPLEMENTATION PROCESS 


The Massachusetts Highway Department will assist the communities with the implementation of 
projects derived from this study. The process for Hudson or Marlborough for a project located 
along Cellucci Highway, Route 85, or Fitchburg Street (federal-aid eligible roadways) is as 
follows: 


1. 


The community must request assistance in writing from the Massachusetts Highway 
Department District 3 Director. The letter should include such information as why 
improvements are needed, a description of the proposed improvements, the level of local 
support for the project, and a commitment that the project will be designed by the 
community. Any ROW acquisitions or easements should be discussed as well, as they will 
be the responsibility of the community. A copy of the letter should be sent to the Executive 
Secretary of the Boston Metropolitan Planning Organization (MPO) as well. 

The District office should investigate and review the request and determine if a Project 
Justification Report is necessary. It is the responsibility of the community to prepare the 
report if requested and submit it to the District Office and MPO. 

At this point, the community should meet with the District Office and MPO to discuss the 
potential priority of the proposed project and plan the remaining steps to complete the 
process, including the need to hold an informational meeting to determine the degree of 
community support or opposition. If the evaluation of the Project Justification Report is 
favorable and there is local support for the project, District 3 will submit a favorable request 
to the Project Review Committee (PRC) of MassHighway. The PRC then determines 
whether the proposed project is eligible for federal and state highway funding then 
MassHighway notifies the community of the results. 

Once the proposed project is approved, the community can request that the MPO place the 
project on the Transportation Improvement Program (TIP). The project must carry with it 
regional benefits and comply with the Regional Transportation Plan. 

Once on the TIP, the community can prepare the necessary construction documents and 
depending on the complexity of the project, submittals may be required at the 25%, 75%, or 
100% design phase. 

MassHighway advertises, awards the project, and issues a notice to proceed to start the 
construction. 


Funding for projects along the Cellucci Highway, Route 85, or Fitchburg Street corridor can use 
funds from a variety of funding categories. It should be noted that many other projects compete 
for the same money; therefore, the priority of the project will determine if it is assigned a funding 
category and programmed on the TIP for the MPOs. The eligible funding categories are as 
follows: 


National Highway System (NHS) — Funds roads classified as principal arterial, 
interstate, and connectors to ports and intermodal facilities. Funds can be used for any 
type of improvement including new lanes, reconstruction, and resurfacing, and are based 
on 80% federal and 20% state share. 

Non-Federal Aid (NFA) - Funds construction, reconstruction, and improvement projects 
on roads and bridges in urban and rural areas. 





MassHighway Planning Page 5-22 November 2001 


Route 85 Connector Transportation Study 





Surface Transportation Program (STP) - Funds projects chosen by states and localities 
for any roads that are not functionally classified as local or rural minor collectors. 


5.4 CONCLUSION 


This chapter contains recommended improvements for the I-495/ I-290 interchange, Cellucci 
Highway, and Route 85 between Brigham Street in Hudson and Hudson Street in Marlborough. 
The process leading to these recommendations consisted of gathering the existing conditions, 
developing the future traffic volumes, developing alternatives, analyzing each alternative, 
meeting with an interagency group, and meeting with the public. The final recommendations 
were formulated by a combination of technical analysis, interagency group interaction, and 
public input. 


The Fitchburg Street corridor will require ongoing discussions among MassHighway, the City of 
Marlborough, the Town of Hudson, and developers concerning proposed development and the 
mitigation necessary for Fitchburg Street to operate with the additional traffic generated. This 
study developed and analyzed a range of alternatives along Fitchburg Street that should be 
considered as mitigation to handle future proposed development. Included as an alternative was 
the grade separation at Cellucci Highway and Fitchburg Street. The need for this alternative was 
one of the original questions posed by the communities. After much analysis, MassHighway 
concluded that this alternative was not warranted at this time, even with the two office space 
developments included in the 2020 forecasted traffic volumes. However, if overall development 
occurs at a greater level than projected, this alternative may be warranted in the future. 


These recommendations would address safety concerns and traffic impacts at the I-495/ I-290 
interchange and throughout the rest of the study area. MassHighway recommends implementing 
the short-term recommendations at the study conclusion and initiating the environmental process 
for the I[-495/ I-290 interchange. Each community should prioritize the remaining 
recommendations. For state highway recommendations, the community should request 
implementation through MassHighway District 3. 
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